APPENDIX A
Project Emissions Inventory
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Table F.1.1: Proposed Action Assumptions

INPUTS & ASSUMPTIONS
Description Value Source Notes

Control Efficiency (C) of watering 0.5 BLM 2003; Table APP_a21.xls

EPA, AP-42, Volume I, Section
TSP Emission Factor 1.2 13.2.3 Heavy Construction Tons TSP/acre-month
Conversion factor for TSP to PM-10 0.26 BLM 2003; Table APP_a21.xls Percentage of TSP
Conversion factor for PM-10 to PM2.5 0.15 BLM 2003; Table APP_a21.xls Percentage of PM-10
Total number of pads in 2016 1861 EOG Resources
Number wells to estimate construction emissions in 2016 186 EOG Resources
Compression per well 200 EOG Resources
Average HP of the central compressor station 50,000 EOG Resources
Total number of well head compressors in 2013. 23 EOG Resources
Total number of well head compressors in 2021. 56 EOG Resources

Well Emission Assumptions:

Emission factors derived from AP-42 or otherwise noted.

Gas compressors assumed to be BACT equipped.

Assume diesel fuel sulfur content of 0.05% for diesel engines.

Well condensate production assumed to be from wells with Best Available Control Technology (BACT).

Emission factor for PM, s was assumed to be the same as that for PM,, for the following categories, heavy equipment traffic, natural gas compression, dehydrators, separators
and flashing emissions.

Hazardous Air Pollutants (HAPS) assumed to be 10% of VOCs and formaldehyde added for gas compression emissions
For well head compressors, assume 200 Hp/compressor, installed on 30 of every 1,000 wells.

Assume natural gas heating value of 1,020 Btu/scf (BLM, 2003).

Assume that natural gas compressors would operate at full capacity.

Short term represents a seven year time period through the year 2013.

Long term represents a ten year time period through the year 2016.

86 is the total number of precipitation days for Kemmerer WY, Western Regional Climate Center.

In this analysis, total wells constructed in a year were used to calculate construction emissions. These wells include abandoned, as well as operating. For the operations of
natural gas wells (total of wells in the ground), the BLM used total wells (existing plus number of wells drilled) minus 12% abandoned wells(multiplied by .88). Therefore only
operational wells are used to calculate operating emissions.
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Table F.1.2: Proposed Action Natural Gas Pad Construction Fugitive Dust Assumptions

INPUTS & ASSUMPTIONS

Description Value Source Notes

Control Efficiency (C)of watering 0.5 BLM 2003; Table APP_a21.xls
EPA, AP-42, Volume I, Section 13.2.3 Heavy

TSP Emission Factor 1.2 Construction Operations (1/95) Tons TSP/acre-month
Conversion factor for TSP to PM-10 0.26 BLM 2003; Table APP_a21.xls Percentage of TSP
Conversion factor for PM-10 to PM2.5 0.15 BLM 2003; Table APP_a21.xls Percentage of PM-10
Number of wells drilled by 2016 1861 EOG Resources
Total number of pads in 2016 1861 EOG Resources
Number of wells to estimate construction emissions in 2016 186 EOG Resources
Number of well head compressors in 2021 56 EOG Resources
HP compression per well 200 EOG Resources
HP of central compressor stations 50,000 EOG Resources
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Table F1.1.3: Proposed Action, Natural Gas Pad Construction, Fugitive Dust Calculations

® From gross surface disturbance projections BLM
Note: number of compressor stations are for new construction

TSP= 1.2 tpy/acre-month x 5,118 acres x 7/30 days x 0.5 dust control efficiency = 716 tons

Assumptions for converting emissions to Ibs/hr/source; used in AERMOD calculation
hours per day = 24

Emissions |
e Total # of
Emission Total . ton/year/so
Disturbed Area (Ib/well pad or Ib/stn) (ton/project) Ib/hr/source
Area Disturbed for NG Wells Estimation a Avg. Number of Days to | Well Pads Disturbed urce
: (acre) Complete or
Basis Area (acre)
Stations TSP | PMi | PMus | TSP [ PMy | PMas | PMy | PMas | PMs
Drilling Ro‘ads‘ Producing Rvoads, Drilling Well Pad & Producing Well Pad, per Well Pad 275 7 1,861 5118 770 200 30 716 186 28 119 0 0
New Pipeline and Electric Line
Central Compressor Station per station 1.50 4 1 2 240 62 9 0 0 0 0.65 0 0
Totals 5,119 Total 717 186 28



Table F1.1.4: Proposed Action Gas Analysis

Pinedale Frontier Formation Gas Analysis

MoTlecular

Molecular Weight of each
Gas Component Mol% Mol%/100 Weight Component
N, 1.2953 0.012953 28.01 0.363
Methane (C1) 83.3591 0.833591 16.04 13.371
CO, 0.1265 0.001265 44.01 0.056
Ethane (C2) 8.7362 0.087362 30.07 2.627
Propane (C3) 4.1642 0.041642 44.10 1.836
I-Butane (iC4) 0.6661 0.006661 58.12 0.387
N-Butane (nC4) 0.9106 0.009106 58.12 0.529
I-pentane (iC5) 0.2129 0.002129 72.15 0.154
N-pentane (nC5) 0.1908 0.001908 72.15 0.138
Hexanes (C6) 0.1454 0.001454 84.18 0.122
Heptanes (C7) 0.1317 0.001317 100.20 0.132
Octanes (C8) 0.058 0.00058 114.23 0.066
Nonanes 0.0032 0.000032 114.23 0.004
TOTAL 100 19.785
MW = Mol%/100*MW
Methane (C1) = 0.833591*16.04 = 13.371
VOC = C,;" components = 3.368
VOC Weight Percent = 3.368/19.785*100 = 17.02%
BTU Value 1,189
Pinedale Frontier Formation Condensate Analysis
WELL NAME: Frontier Well
COMPONENT MOL %
H2S 0.0000
02 0.0000
CO2 0.0000
N2 0.0000
C1 0.4064
Cc2 1.7056
C3 3.3635
IC4 2.2423
NC4 3.0113
IC5 3.8486
NC5 3.5648
Hexanes 14.1300
Heptanes 44.6335
Benzene 1.8256
Toluene 8.5229
E-Benzene 0.7922
Xylene 6.2070
n-C6 5.7245
2,2,4-Trimethylpentane 0.0219
Total 100.000
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Table F1.1.5: Proposed Action Emissions Factors for Construction Equipment

Emission Factors for Construction Equipment
Emission Factors (g/hp-hr)
. Equipment Category in AP+
Equipment a
NO, PM,q SO, COo VOCs 42
Wheeled Loader
Backhoe 8.81 0.81 0.86 2.71 0.97
Track-Type Tractor
Dozer 7.81 0.69 0.85 2.15 0.75
Blade 7.14 0.63 087 | 154 0.36 Motor Grader
Trencher 11.01 0.90 0.93 4.60 1.01 Miscellaneous
Trackhoe 9.30 0.66 0.85 2.26 1.11 Track-Type Loader

4 BLM, 2003, table APP_A21.
Source: EPA, AP-42, Volume I, Section II-7 Heavy-Duty Construction Equipment (9/85).
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Table F1.1.6: Proposed Action Well Pad Construction Emissions
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Av # of Oper # of Oper.
Equipment | Capacit: #of Loaﬁ #of Oper. Days Hrs #of el Emissions
Construction Site qT;/)pe (’i]p) Yy Units | Factor Hrs per Well Pad | per Well Pad| Pads or (Ib/well pad, Ib/station, or Ib/project) (ton/equipment type) (ton/construction site) Ib/hour/source tonlyear/source
per Day or or Stations a
(%) per Station | per Station NO, PMy, | SO, | co [voc| NO, | Pm,?*| SO, [ co | voc | No, [ Pmy | SO, | co |voc| PMy, | SO, | co | No, | so,
Driling Roads Blade 100 1 80 10 3 30 1,861 38 3.3 4.6 8 | 19| 35 | 31 | 43 | 76 | 18 677 61 | 75 | 176 54 |01 0 0.3 0 0.0
Backhoe 80 1 75 10 3 30 1,861 35 3.2 34 | 11 | 38| 33 [ 30 | 32 | 100 36 0.1 0 0.4 0 0.0
Producing Roads Blade 100 1 80 10 3 30 1,861 38 3.3 4.6 8 | 19| 3 | 31 [ 43 76 [ 18 677 61 | 75 | 176 54 |01 0 0.3 0 0.0
Backhoe 80 1 75 10 3 30 1,861 35 3.2 34 | 11 | 38| 33 [ 30 | 32 | 100 36 0.1 0 0.4 0 0.0
Drilling Well Pad Backhoe 80 1 75 10 2 20 1,861 23 2.1 2.3 7 | 26| 22 | 20 | 21 7 2.4 21.7 20 | 21 | 67 [ 24| 01 0 0.4 0 0.0
Producing Well Pad | _Backhoe 80 1 75 10 2 20 1,861 23 2.1 2.3 7 [ 26| 22 [ 20 [ 21 7 2.4 21.7 20 | 21 [ 67 [ 24] 01 0 0.4 0 0.0
Blade 100 1 80 10 1 10 1,861 13 1.1 15 3 o6 12 [ 1014257 06 0.1 0 0.3 0 0.0
New Pipeline Trencher 175 1 80 10 1 10 1,861 34 2.8 20 [ 14 [31] 3 3 3 13 3 54 46 | 52 [ 19 | 47| 03 0 14 0 0

Backhoe 80 1 75 10 1 10 1,861 12 1.1 1.1 4 [ 13| 11 [ 10 [ 11 [ 33 [ 12 0.1 0 0.4 0 0.0

Dozer 350 1 80 8 2 56
\é/ﬂ;:gm 16 77 6.8 84 | 21 | 74| 2 | o019 ) 024 06 | 02 a3 03 | 03 | 09| 03 }—04 1 1.3 0 0.00
Backhos 80 2 80 8 2 16 56 40 37 | 39 | 12 (44| 1 | o010] 011 ] 034 | 012 02 0 0.8 0 0.00
Central Compressor|  Dozer 350 1 80 8 2 16 1 77 6.8 84 | 21 | 74| o | 000 | 000]| 00 [ 00 0.4 1 13 0 0.00

0.1 00 | 00 [ 00 | 00

Station Backh 80 2 80 8 2 1

ackhoe 16 40 37 | 39 | 12 [{44] o | 000] 000] 001 000 02 0 08 0 0.00
Subtotal 236 | 21.1 | 24.7 | 685 ] 205



Table F1.1.7: Proposed Action Emissions Factors for Tier O Industrial Engines
Emission Factors for Industrial Engines (Tier 0)

Emission Source

Fuel Type

Emission Factors

Unit NO, PMy, SO, co VOC
Industrial Engine * Diesel Ib/hp-hr 2.83E-02 2.20E-03 1.70E-03 4.40E-04 7.60E-04
Industrial Engine ° Diesel Ib/hp-hr 2.40E-02 5.73E-04 4.05E-04 | 5.50E-03 7.05E-04
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# WDEQ, taken from field tests on Detroit Engines, 12 V71T and 16V71T equally mixed in the field, 2007
® EPA, AP-42, Volume |, Section 3.4 Large Stationary Diesel and all Stationary Dual Fuel Engines (10/96).
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Table F1.1.8: Proposed Action Emissions Estimates for Industrial Engines

Emissions Estimation for Industrial Engines

Av. #of #of #of Emissi
Construction Site [ Equipment | Capacity # of Load | Operating | Operating Operating #of " - missions - —
Activity Type (hp) Units | Factor Hours Days Hours of Wells (Ib/well) (ton/equipment type) ton/project activity) Ib/hr/source ton/yr/source
(%) per Day per Well per Well NO, PMy [ SO, | co [voc]| No, [Pmy,?| so, | co | voc | No, |pPmy,?| so, | co |voc|pPm,®| so, co No, | so,
Main Deck 1,000 2 42 24 15 360 1,861 8,558 665 514 1,663 230 | 7,963 | 619 478 | 1,548 | 214 2 1 5 4 0
- il
Rig-up, Drilling, and | Auxiliary 600 1 42 8 15 1,861 856 67 51 | 166 | 23 | 706 | 62 | 48 | 155 | 21 | 9328 | 7252 |560.4|1,722] 251 | 1 0 1 0 0
Rig-down Pump 120
Generator 150 1 75 24 8 192 1,861 611 48 37 10 16 569 44 34 9 15 0 0 0 0 0
Main Deck 600 1 42 11 5 55 1,861 392 30 24 6 11 365 28 22 6 10 1 0 0 0 0
(Well Completion & -
Testing Auxiliary 225 1 42 8 2 1,861 43 3 3 1 1| 40 3 2 1 1 452 S A A 0 0 0 0 0
Pump 16
Power Swivel 150 1 75 8 2 16 1,861 51 4 3 1 1 47 4 3 1 1
1.05E+04 817 631 1,847 Subtotal 9,780 760 588 |1,718| 263

C:\DOCUME~1\r2alexan\LOCALS~1\Temp\notes6030C8\Appendix_C_Air_Quality_project_emissions.doc

11



Table F1.1.9: Proposed Action Field Generator Emissions

Emission Factors for Field Generators

Emission Source

Fuel Type

Emission Factors

Unit NO, PMyo SO, CO VOC
Industrial Engine ® Diesel g/hp-hr 4.90E+00 2.20E-01 9.30E-01 3.70E+00 4.90E+00
Industrial Engine Diesel Ibs/hp-hr 1.08E-02 4.80E-04 2.05E-03 8.20E-03 1.08E-02

% From USA - Nonroad Diesel Engines Tier 2 Emission Standards
Emission factors for a < 600 hp generator, (NOx & VOC = 4.9 g/bhp-hr)
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Table F1.1.10: Proposed Action Temporary Emissions Estimates for Field Generators
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Temporary 1 for Field G s
#of #of #of :
Construction Site | Equipment | Capacity #of Units Av.Load | Operating | Operating Operating #of Wells Emlss}ons
Activity Type (hp) Factor (%) Hours Days Hours (Ib/well) (ton/equipment type) Ib/hr/source tonyr/source
per Day per Well per Well NO, PMy, | SO, | co | voc| no, [Pmy,2| so, | co | voc | Pmy | so, | co | no, | so,
Field
Generators | g 1 75 12 8 9% 186 136 6 26 | 103|138 13 [ 1 2 | 10| 13 0 0 1 ]o]o
for Pumps &
Field Generators Lighting
TOTALS 13 0.6 2 10 13



Table F1.1.11: Proposed Action Estimate of Emissions Factors for Emissions from Well
Construction Flaring
Emission Factors for Flaring

Unit NO, PMo SO, CcO
Ib/MMscf 76.0 7.6 0.6 413.3
Ib/MMBtu 6.80E-02 | 6.80E-03 5.37E-04 3.70E-01

Emission factors for NOx & CO Source: EPA, AP-42 , Volume |, Section 13.5 Industrial Flares
Emission factors for PM10 & SO2 from EPA, AP-42, Volume |, Section 1.4 Natural Gas Combustion
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Table F1.1.12: Proposed Action Emissions from Well Completion Flaring

Emissions = EVH where E= emission factor; V= gas volume; H= heat content

NOx= 0.068lbs/MMBtu*1.0 MMSCFD*1020 Btu/scf = 69.5 Ibs per well* 2 days = 139 Ibs per well
PM10 & SO2 Emissions = EV where E= emission factor; V= gas volume

PM10 = 7.6 Ilbs/MMSCF*1.0 MMSCFD = 7.6 Ibs/well*2days = 15.2 Ibs per well

Assumptions for converting emissions to Ibs/hr/source; used in AERMOD calculation
hours per day = 24
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o ((j;ast. Av. Heat Emissions
. roduction v. Hea
ton/yr/
Well '(::l(;?iwr:)gl’euon Estimate gfo;lgr?zz Content of | # of Wells (Ib/well) (tons) Ib/hr/source onlyrisource
(';ﬂé\fzg;) Gas btu/scf NO, PMio SO, co NO, PMy®| SO, | co |PMy| so, | co | No, | so,
Flaring 1 2 1020 186 139 15.2 1.2 755 13 1 0.1 70 0.3 0.0 15.7 0 0
TOTALS 13 1 0.1 70
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Table F1.1.13: Proposed Action VOC Emissions from Well Completion Flaring

VOC
: . VOC
Well Completion Emission .
: # of Wells| Emissions
Flaring Factor Ibs
tons
per well
Flaring 8,863 1,861 8,247

Assume average VOC content 17 %

Average Mole Weight 19.785

Gas production rate of 1.0 MMSCF per well per day
Assume 2 days of flaring

Flare Gas wt= 2.0 MMSCF*1,000,00scf/MMSCFE*19.785 Ibs/Ibs-mole
379.49scf/mole

VOC Emissions= 104,272 lbs/well*0.17VOC wt%*0.5 efficiency destruction = 8,863 lbs/well

HAPs are estimated at 10% of VOC amounts and are shown on total spread sheets
Assume same gas production rate for short term and long term new constructed wells of 1.0 MMSCFD
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Table F1.1.14: Proposed Action Well Pad Construction Wind Erosion

Emission Factor:

Control Efficiency:

Disturbed Area:

Well Pad Construction:

50%

Central Compressor Construction:

Access Road Construction:
Pipeline Construction:
Source Parameters

147 1-km area sources
sigma z=2.33 m

PM,, Emission Calculations:

Well Pad Construction:

Central Compressor Construction
Resource Road Construction:
Pipeline Construction:

Total:

0.3733 Ilb/hr/200m?

Based on AP-42 Chapter 13.2.5 (EPA 2004), Industrial Wind Erosion

using Jonah Field, Wyoming meterological data.

2.75 acres 11128.87 m?
1.50 acres 6070.29 m’
3.00 acres 12140.58 m?
0.50 acres 2023.43 m?

PMy, PM, 5 Control PMyq PM, 5 PMj, PM, 5
Emission Factor Emission Factor Area Efficiency Emissions Emissions Emissions | Emissions
(1lb/hr/100m?) (Ilb/hr/100m?) 100 m* (%) (Ib/hr) (Ib/hr) (g/sec) (g/sec)
0.3733 0.1493 111.29 50 20.77 8.31 2.62 1.05
0.3733 0.1493 60.70 50 11.33 4.53 1.43 0.57
0.3733 0.1493 121.41 50 22.66 9.06 2.86 1.14
0.3733 0.1493 20.23 50 3.78 151 0.48 0.19

58.54 23.41 7.38 2.95

Assumptions for converting emissions to tons per year; used in AERMOD calculation

8760 = hours per year



Table F1.1.15: Proposed Action Fugitive Dust Emissions from Commuting Vehicles.

Emission Factors for Road Traffic.

Emission Factors for Road Traffic

Parameter PMg PM, 5
k 1.8 0.27
a d
E (IbVMT) = k (s/12) (V\C//3) a 1 1
(M/0.2) d 0.5 0.5
c 0.2 0.2
Source: EPA, AP-42, Volume |, Section 13.2.2 Unpaved Roads (9/98)
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
EPA, AP-42, Volume |,
s = surface material silt content (%) 5.1 Section 13.2.2 Unpaved Roads (9/98)
. . Listed in the
W = hicl ht (t
mean vehicle weight (tons) table below
default value in EPA, AP-42, Volume I,
M = surface material moisture content (%) 0.2 Section 13.2.2 Unpaved Roads (9/98)
CE = control efficiency for watering (%) 50 EPA, Control of Open Fugitive Dust Sources,

Section 5.3.1 Watering of Unpaved Surfaces (1988)
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Table F1.1.16: Proposed Action Fugitive Dust Emissions Estimates for Well Construction Road

Traffic

Emissions Estimation for Road Traffic

Assumptions for converting

; used in AERMOD calculation

hours per day = 10
days per source = 21
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PMio PM;s Emissions
Av. . " Emissions Emissions ton/year/
Construction Site Vehicle Rc.und Trip|#of Round Trips| Miles Traveled Total # of Controlled Ib/hr/source source
R Vehicle Type Distance | per Well Pad or | per Well Pad or | Well Pads or (Ib/well pad, Controlled Em. (Ib/well
Destination Weight . ) ) Em. Factor (ton/veh. (ton/veh. | (ton/const.
b (mi) per Station per Station Stations (IbVMT) Ib/stn, or type) (ton/const. site) | Factor (Ib/VMT) |pad, Ib/stn, type) site) PM PM PM
(b) Ib/proj.) yp or Ib/proj.) s 0 25 25
Drilling Roads Semi Trucks 60,000 6 2 12 1,861 2 5 14 14 0. 0 2.0 0 0 0
Producing Roads | Semi Trucks 60,000 3 2 12 1,861 2. 5 14 14 0. 0 2.0 0 0 0
Haul Trucks 45,000 6 2 12 1,861 0 3 12 0. - 8 0 0 0
Drilling Well Pad : : 16 24
ring WellPad_ [pickup Trucks 7.000 1,861 04 50 5 0.0 0 0.7 0 0 0
- Haul Trucks 45,000 1.861 1.0 3 12 0.1 19 18 0 0 0
Producing Well Pad| - > 16 24
roducing Pickup Trucks 7,000 1,861 0.4 5.0 5 0.0 07 07 0 0 0
Haul Trucks 45,000 1,861 1.0 3 12 0.1 19 18 0 0 0
New Pipeline - . 16 2
P Pickup Trucks 7,000 1,861 0.4 5 5 0.0 0.7 0.7 0 0 0
- Haul Trucks 45,000 1,861 1.0 126 12 0.1 1.9 18 0 0 0
Electric Line Pickup Trucks 7,000 1,861 0.4 50 5 16 00 07 07 24 0 0 0
60,000 56 1.2 5 0.4 0.1 2 0.1 0 0 0
Well Head -
Coempr:z:;ors 45,000 56 1.0 3 0 1 0.1 2 01 0 0 0 0
Pickup Trucks 7,000 6 2 12 56 0.41 5 0 0.06 1 0.0 0 0 0
Central Semi Trucks 60,000 6 2 12 1 121 15 0.0 0.18 2 0.0 0 0 0
Compressor Haul Trucks 45,000 3 2 12 1 1.05 13 0 0 0.16 2 0.0 0 0 0 0
Station Pickup Trucks 7,000 3 2 12 1 0.41 5 0 0.06 1 0.0 0 0 0
Subtotal 93 14



Table F1.1.17: Proposed Action Fugitive Dust Emissions Estimates for Well
Construction Road Traffic

Emissions Estimation for Road Traffic
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A f Round Mo Pzs Emissions
Round Trip| # of Round Trips| Miles Traveled | Total # of Emissions Emission: Tonivear/
Construction Site | /o ioo rype | Vehicle |'hiciance | per Well Pad or | per Well Pad or | welisor | SOMtrotled Controlled Em To/hr/source ource
Activity Weight mi) s . er Station sStations | E™ FASIOT | ey [ 0NNV f o orof. activity)| Factor (bavmTy | (baweny | (On/ven- | (tonfproj.
(Ib) (¢ per Station P (IbVMT) type) proj. Y) type) activity) PMyy PM,s PMys
Semi Rig Transporl g5 550 6 5 30 186 1.40 42 4 021 63 06 0 0 0
& Drill Rig
uel Haul Truck | 50:000 6 5 30 186 110 3 31 017 50 05 0 0 0
Mud Haul Truck,
|water Hauling 60,000 6 5 30 186 121 36 3 0.18 5 05 0 0 0
7,000 6 5 20 186 041 12 12 0.06 19 02 0 0 0
Rig Crew
12,000 6 5 30 186 0.54 16 15 0.08 24 0.2 0 0 0
Rig Mechanics
Rig-up, Drilling, and
22 3
rig-down o, Supenisor 7,000 6 5 30 186 041 12 1 0.06 19 02 0 0 0
7,000 6 5 30 186 041 12 12 0.06 19 02 0 0 0
[ Tool Pusher
7,000 6 5 30 186 041 12 12 0.06 19 0.2 0 0 0
Mud Logger
7,000 6 5 20 186 041 12 12 0.06 19 02 0 0 0
Mud Engineer
45,000 6 5 30 186 1.05 314 29 0.16 47 04 0 0 0
Logger, Engr Truck
il Bit Defvery | 7000 6 5 30 186 041 12 1 0.06 19 02 0 0 0
(Semi Casing 60,000 6 2 12 186 121 145 1 018 22 02 0 0 0
Haulers
Semi Completion, | ;5 400 6 8 48 186 171 82 7.6 026 123 11 0 0 0
Unit Rig
[Semi Fracing 85,000 6 2 12 186 144 17 16 022 26 02 0 0 0
|Blender
Semi Pumping 80,000 6 2 12 186 140 17 16 021 25 02 0 0 0
Tank Batten
60,000 6 2 12 186 121 145 13 018 22 02 0 0 0
[Tubing Truck
Haul Cementer, | g5 559 6 2 12 186 1.44 17 16 0.22 26 02 0 0 0
Pump Truck
Haul Cementer, 60,000 6 8 48 186 121 58 54 018 87 08 0 0 0
Cement Truck
[Haul Completion, | 45 559 6 2 12 186 105 126 12 016 19 02 0 0 0
Equip Truck
7,000 6 2 12 186 041 50 05 0.06 07 01 0 0 0
Haul Service Tools
Haul Perforators | -5 500 6 2 12 186 105 126 12 016 19 02 0 0 0
Logging Truck
Haul Anchor 40,000 6 2 12 186 099 119 11 015 18 02 [ 0 0
Haul Anchor 12,000 6 2 12 186 054 65 06 008 10 01 0 o 0
Testing
aui Fracing Tank | 0000 6 2 12 186 099 119 11 015 18 02 0 0 0
well Completon & |Haul Fracing Pump| #59%° 6 2 12 186 144 17.3 16 0.22 26 02 0 0 0
| Testing
9 [Haul Fracing 45,000 6 2 12 186 105 126 12 016 19 02 0 0 0
Chemical
e Fracing sand | 90000 6 2 12 186 121 145 13 018 22 02 0 0 0
Haul Fracing Other 85,000 6 2 12 186 144 17.3 16 5 0.22 26 0.2 , 0 0 0
ol Welders 12,000 6 2 12 186 054 65 06 0.08 10 01 0 0 0
ol Water Truck | 60000 6 8 a8 186 121 58 5 018 9 08 0 0 0
[Pickup Cementer, | 7 500 6 2 12 186 041 50 05 0.06 07 01 0 0 0
Engineer
z‘f:x” Chasing 10,000 6 2 12 186 0.49 59 06 0.07 0.9 01 0 0 0
Zﬁff Completion | 15 600 6 8 48 186 0.49 237 22 007 36 03 0 0 0
Pickup Completion | - 7 6 8 48 186 041 198 18 0.06 30 03 [ 0 0
Pusher
Pickup Perforators | 7 g 6 8 48 186 041 198 18 0.06 30 03 0 0 0
Engineer
Pickup Fracing 10,000 6 2 12 186 049 59 06 007 09 01 0 0 0
Engineer
Pickup Co 7,000 6 8 48 186 041 198 18 0.06 30 03 0 0 0
Supervisor
!Lsce”anem‘s 7,000 6 8 48 186 041 198 18 0.06 3.0 03 0 0 0
[Pickup Roustabout
Crew 12,000 6 2 12 186 054 6 06 0.08 10 01 0 0 0
Semi Trucks 60,000 6 2 12 1 121 15 0.0 018 2 00 0 0 0
Well Head
o hea Haul Trucks 45,000 6 2 12 1 105 13 0 016 2 00 0 0 0
Pickup Trucks 7,000 6 2 12 1 041 5 0 0.06 1 00 [ 0 0
Semi Trucks 60,000 6 2 12 1 121 15 0.0 0.18 2 0.0 0 0 0
central
Compressor staton Ul Trucks 45,000 6 2 12 1 105 13 0 016 2 00 0 0 0
Pickup Trucks 7,000 6 2 12 1 041 5 0 0.06 1 00 0 0 0
Subtotal 7 1
TOTAL [ 164 25




Table F1.1.18: Proposed Action Exhaust Emission Factors from Commuting
Vehicles.

Emission Factors for Road Traffic

Vehicle
Emission Factors (g/mi)
Type
Class NO, PMy 2P PM, 52" so,? co vOC
Light-Duty LDGT2 1.01 0.10 0.08 0.11 11.64 0.75
Gasoline Truck
Hea"y'TDn‘J‘?’kD'ese' HDDV 8.13 1.96 1.81 1.63 17.09 483

4From BLM, 2003, APP_A21, table 1.1.2.2, estimated using EPA PART5 Model (1995)

® Including tire and brake wear emissions.

Source: EPA, AP-42, Volume Il, Appendix H-117, Table 3.1A.2 Light Duty Gasoline Powered Trucks Il and

Appendix H-259, Table 7.1.2 Heavy Duty Diesel Powered Vehicles (High Altitude; Model Year 1991-1997; 50,000 mileage)
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Table F1.1.19: Proposed Action Exhaust Emissions Estimates for Well Construction Road Traffic

Emissions Estimation for Road Traffic

# of Round Emissions
Vi I
. enite roung | 7D vt o
P | per well Pad PeT | \Well Pads or {b/well pad, b/station, of Io/project) Type) Tte)
Destination Type Class | Distance o well Pador | g
@) | o sration | PeT Staton NO, | PMy | PMy | SO, co voc | No, | PMy, | PMus | SO, | co | voc | no, | My | PMus | SO, | co [ voc | My | PMy | SO, | co | No, | PM,s | SO,

Drilling Roads | Semi Trucks HDDV 6 2 12 1,861 0.22 0.05 0.05 0.04 0.45 013 0.2 0.05 0.04 0.04 0.4 01 02 0.05 0.04 0.04 04 01 0.00 0.00 0.00 0.00 0.00 0.00 0.0
Producing Roads  |Semi Trucks HDDV 6 2 12 1,861 0.22 0.05 0.05 0.04 0.45 0.13 0.2 0.05 0.04 0.04 0.4 01 02 0.05 0.04 0.04 04 01 0.00 0.00 0.00 0.00 0.00 0.00 0.0

Haul Trucks HDDV 6 2 12 02 0.05 0.04 0.04 0.4 01 0.0
Drillng Well Pad 1,861 0.22 0.05 0.05 0.04 0.45 0.13 02 0.05 0.05 0.04 07 01 0.00 0.00 0.00 0.00 0.00 0.00

Pickup Trucks LDGT2 6 2 12 1861 003 | 0003 | 0002 | 0003 | 031 002 00 | 0002 | 0002 | 0003 ] 03 | 0.02 000 | 0.000 | 0.000 | 0.001 | 000 | 000 | 00

Haul Trucks HDDV 6 2 12 02 | 005 | 004 | 004 | 04| 01 00
E::’ducmg Well 1,861 0.22 0.05 0.05 0.04 0.45 0.13 02 0.05 0.05 0.04 07 01 0.00 0.00 0.00 0.00 0.00 0.00

Pickup Trucks LDGT2 6 2 12 1,861 003 | 0003 | 0002 | 0003 | 031 0.02 00 | 0002 | 0002 | 0.003 | 03 | 0.02 0.00 | 0.000 | 0.000 | 0.001 | 000 | 000 | 00

Haul Trucks HDDV 6 2 12 02 0.0 0.0 0.04 0.4 01 0.0
New Pipeline 1,861 0.22 0.05 0.05 0.04 0.45 0.13 02 01 0.0 0.0 07 01 0.00 0.00 0.00 0.00 0.00 0.00

Pickup Trucks LDGT2 6 2 12 1,861 003 | 000 0.00 0.00 0.31 0.02 00 | 0002 | 0002 | 0.003 | 03 | 002 000 | 000 [ 000 [ 000 | 000 | 000 | 00

Haul Trucks HDDV 6 2 12 02 0.05 0.04 0.04 0.4 012 0.0
clectric Line 1,861 022 | 005 005 | 004 | 045 | 013 02 | 005 | 005 | 004 | 07 | o1 |00 ] 000 | 000 | 000 | 000 | 000

Pickup Trucks LDGT2 6 2 12 1861 003 | 0003 | 0002 | 0003 | o031 002 00 | 0002 | 0002 | 0003 ] 03 | 002 0.00 | 0.000 | 0.000 | 0.001 | 000 | 000 | 00
cenral Semi Trucks HDDV 6 2 12 1 022 | 008 005 | 004 | o045 | 01z | 00 | 0000 | 0000 | 0000 | 0.00 | 0.000 000 | 000 | 000 | 000 | 000 | 000 | 00
[Compressor Haul Trucks HDDV 3 2 12 1 022 | 008 005 | 004 | o04s | o1z | 00 | 0.000 | 0000 | 0000 | 000 000 | 00 | 000 | 000 [ 000 | 00 [ 00 | 500 | 000 | 000 | 000 | 000 | 000 | 00
Station = = = =

Pickup Trucks LDGT2 6 2 12 1 003 | 000 0.00 0.00 031 0.02 00 | 0000 | 0.000 | 0.000 | 00 | 0.00 000 | 000 | 000 | 000 | 000 | 000 | 00

Subtotar 13 | 03 03 03 37 08
for converting emissions to used in AERMOD calculation

hours per day = 1
days per source = 21
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Table F1.1.20: Proposed Action Emissions Estimates for Well Construction Road
Traffic

Emissions Estimation for Road Trafic

oo e
Consruction e giconipe | Veticle | Tp | Tops | vaveea | To#of i
“activity P Class | oistance | per weil paa| perweiior | 4ol ° Trwen] [onveRicTs 175e) Ton/projec activ TorTsouree
o e e Sion T o 7 ) S P P 7P 9 (s L7 LW 7 7 o I 2 B
semirig Tanspon | ooy | o B n 16 | 12| om | om | oz | an | orr | o1 | oos | om | ooz | 0a | oor 0w | 000 | ow | oor
Foe o | woov |6 2 n e | 2| 03 | om | oz | 2m | om | ox | oo | om | ooz | 03| on o0 | oo | ow | oot | o | o | oo
arario | ooy | s 12 ” e | 2| 031 | om | oz | 2m | o | o1 | o0 | o0 | o0 | s ox 500 | 000 | oo | oot | o | oo | oo
g i i 2 n 1w | 036 | 002 | oo | ooz | e | o1z | oo | oon | ooos | ooz | 0z | oor o | oo | ow | oot | o | o | oo
aveancs | woov | o 2 = e | 022 | 005 | oos | oor | oss | o1 | oo | ooos | ooos | ooot | o0 | oot 500 | 000 | oo | oo | o | o0 | oo
o o, oo | ooz | = = o | om [ 0w | o | oo | 1es | om | o0 | ow | ow | 0w | oz | wor | o6 | ox | ox | o1 | 22 | o4 [0 [ oo | o0 | vor | oo | 0w | oo
oo pusner E 12 ” 1w | 01| 002 | oo | ooz | e | om | o0 | o0 | oo | o0 | ez ] 00 500 | 000 | oo | oot | o | oo | oo
vt Logger A = n e | 016 002 | oo | ooz | e | o:2 | 00 | o0 | o0 | o0 |0z 00 o | oo | ow | oot | o | o | oo
o tgresr | ootz | ® 12 % 1w | 01| 002 | oo | ooz | e | om | o0 | o0 | o0 | o0 |0z ] 00 000 | 000 | oo | oot | o | oo | oo
cooger Enor Tk | voov | o 2 n e | 2@ | om | om |om | 2n | o | 01 | o0 | o0 | 00 [0a] o 0w | 000 | ow | oo | oo | ow | oo
owaoemey | otz | 6 2 = 1o | 036 | 002 | oo | ooz | e | om2 | oo | 000 | ow | oo | 0z | oot oo | oo | oo | oot | o | o0 | oo
sem Casng s ooV | o s % e | 0% | 0w | om | oms | 1w | om | o1 | oo | oo | oo | o | oos 0w | oo | ow | oo | oo | ow | oo
o= | ooy | o = o | 25| 0% | om | om | asm | 1z | oz | oos | oo | oot | 04 | o 000 | oo | oo | ooz | o | o | oo
e Fracng woov | . w s | 04| 010 | om0 | oo | ow | om | o0 | oo | oo | oor | 0 | ooz 0w | 000 | om | oo | oo | 0w | oo
Semi Pumping Tank {5 6 6 36 186 0.65 016 0.14 013 136 0.38 01 001 001 001 | 01| 004 000 | 000 | 000 | oo1 | ooo | ooo | 00
runing Tk woov | s 3 w 1o | 0% | 016 | om | oms | 1w | om | o1 | oo | oo | oor | o | oo 0w | 000 | om | oor | oo | o | oo
e e . % 1w | 065 | 016 | o1 | oms | 1% | om | o1 | oot | oo | oor | o | oo o | oo | ow | oot | o | o | oo
[Haul Cementar, HDDV 6 6 36 0.65 016 014 013 136 0.38 01 001 001 001 | 01| 004 000 | 000 | 000 | oot | 000 | 0oo | 00
Comern Tk 16
e e o = 1w | 215 052 | om | om | s | 1z | 02 | oos | ow | oot | 04 | o2 o | oo | ow | ooz | o | o | oo
s Servce Toos | 10672 |6 s % e | 008 | 00 | oo | oo1 | os2 | oo | oo | oo | oo | oo | o1 | oo 500 | 000 | oo | oo | o | oo | oo
Haul Perlorators HDDV 6 6 36 0.65 016 014 013 136 0.38 01 001 001 001 | 01| 004 000 | 000 | 000 | 001 | 000 | 000 | 0O
Loggng Tk 16
P socier woov | e s 5 o | 055 | 016 | om | ox | 1m | om | o1 | oo1 | oos | oox |01 | oo 000 | 000 | oo | oot | o | oo | oo
o chor Tesing | woov | o . % e | 055 | 016 | om | oms | 1% | om | o1 | oo | oo | oor | o | oo 0w | oo | ow | oot | o | o | oo
s FracngTank | ooV |6 l B o | 04| 010 | om0 | oos | os | om | oo | oo | oo | oox |01 | oee oo | oo | oo | oo | o | oo | oo
weil Compietion & [ 2! Fracing Pump | HoDV 6 4 2 156 043 | 010 | 010 | 009 | o090 [ o2 | 0o | oor | oo | oo | 01| 002 000 | 000 | 000 | 000 | 000 | 000 | 0o
d e woov | e l o e | 04| 010 | om0 | oos | os | oz | oo | oo | oo | oox |01 | 0w oo | oo | oo | oo | o | o | oo
g saa | woov | 6 l 2 e | 0% 010 | om0 | ooo | ow | om | o0 | oo | oo | oor | 0 | ooz 0w | 000 | om | oo | 0w | ow | oo
s Fracngomer | ooV | s l o 1w | 0| 000 | om0 | oos | omw | o | oo | oor | oo | oor | 0| ooz oo | oo | oo | oo | o | o | oo
10| 0s | 0a | 0a | 52| 20
s welgers woov | . w e | 0| 010 | om0 | ooo | ow | om | o0 | oo | oo | oor | o | ooz 0w | 000 | ow | oo | oo | o | oo
s waer ok | woov |6 B = 1w | 235 | 0:2 | om | om | as | 1sa | 02 | oos | oo | oot | 04 | o 000 | oo0 | oo | ooz | 0w | o | oo
[Pickup Cementer, LDGT2 6 6 36 0.08 001 0.01 001 092 0.06 00 000 0.00 000 | 01| 001 000 | 000 | 000 | 000 [ 000 | 000 | 00
g 16
cun crasng e ooV |6 [ % 1w | 065 | 06 | om | oms | 1% | om | s | o0 | o0 | o0 |01 ] 00 o0 | oo | ow | oot | o | o0 | oo
P Comenor | ooy | 5 2 e | 25| 0:2 | om | om | as | 1m | 02 | 00 | o0 | o0 |oa ]| ox 500 | 000 | oo | ooz | o | oo | oo
Pow e | oers |6 o = 1w | 077 | o0 | oom | oo | 3o | o2 | ooz | oooz | ooee | oo | 0 | ooz 000 | oceo | oo | ooss | 000 | 000 | oco
Pup Peroraions | ogrz | o 5 2 s | 027 | o0 | oom | oo | sm | o0 | ooz | oouz | oouz | oo | 03 | ooz 000 | 000 | oouo | oots | 000 | 000 | oco
R e 5 w0 13| 0% | 0101 | ooms | ooes | ow | oz | oos | oow | ooos | ooos | 0a | ooz o0 | oweo | oooo | ooos | 000 | 000 oo
ok ce E 2 12 1w | 027 | oo | oom | oo | sm | o2 | ooz | ooz | oouz | oos | 03 | ooz 000 | 000 | oouo | oots | 000 | 000 | oco
con wsc suppes| 072 |6 0 120 s | 077 | o0 | oom | oo | am | oz | ooz | oooz | ooee | ooos | 03 | ooz 0w | 0w | o000 | ooss | 000 | 000 | ooo
P Rousabo | “yooy | 3 w 1o | 065 | 05 | om | oms | 1 | om | os | oot | oo | oor | 01| 00 o0 | oo | oo | oot | o | om0 | oo
sem ks woov | s 150 % | 2o | o | os | oss | se | 1e0 | 0 | 00 | 0017 | oo | o | ooss o0 | om0 | oo | oo | 0 | o | °°
et Head
(Compressors ~[Mau! Trucks Hoov ° ° * = oes | 016 | o1a | 013 | 16 | o3e | 00 | 0004 [ 0004 | 0004 J 004 001 000 | 000 | 000 | oot | ooo | oo | ©°
o tue | worz | o [ % % | oon | oo | oo | oor | ose | oos | 0 | 000 | 000 | oo | 00 | 000 o0 | 000 | om0 | 000 | 000 | om0 | 00
- SemiTcks v | e s % T | 2o | om | om | oot | se | 10 | 0 | 00 | oo | oooo | oca | oot o0 | oo | oo | oo | oo | om0 | °°
comor s ks woov | . * + | oes | ot | om | oss | 1o | s | 0 | 090 | 000 | 0000 |00 | 000 o0 | 000 | om0 | o0t | 0o | oo | %
o tuae | worz | s 3 w T [ won | 001 | oo | oos | os | oo | 00 | 000 | 0000 | ooca | 00 | oo eo | oco | oo | oo | oo | oo | 00
st 25 | 08 | o5 | 05 | 7 | s
T
TOTAL 38 09 [ 08 [ 07 [ 1L [ 21
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Table F1.1.21: Proposed Action Emission Factors for Central Compressor Stations

Emission Factors for Natural Gas-Fired Compressors

Compressor Horse-Power Emission Factors (g/hp-hr) ad
Rating NOXx PM,,°° S0," CO VOC HCHO | Formaldehyde
Central
Compressor Rich Burn 50,000 1.00 5.2E-03 2.0E-03 2.00 1.00 0.07 0.08
Station

#From State of Wyoming AQD BACT for all except Formaldehyde

® From BLM, 2003. Source: EPA, AP-42, Volume |, Section 3.2 Natural Gas-Fired Reciprocating Engines, Table 3.2-2 & 3.2-3 (7/00).

° From BLM, 2003. Emission factor for PM, 5 was assumed to be the same as that for PMy.

d Formaldehyde emission factor is from Table B.2.10 of Johah Infill Drilling Project Technical Support Document, which references the Bird Canyon Permit
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Table F1.1.22: Proposed Action Emissions Estimates for Central Compressor Stations

Emissions Estimation for Compressors

i Total Emissions (ton/year) Emissions (Ib/hr)
Type of Total # of Operating O;:—'e(:la;l:;ng
Compressors Station-Year Formal-
per Year NOx PMy, So, co VvOC HCHO | Formaldehyde PM;, So, co VOC dehyde
Central
Compressor 4 8,760 1,931 10 4 3,862 1,931 135 39 2 1 882 441 9
Station
Total 1,931 10 4 3,862 1,931 135
Emissions per

Compressor =  emission factor g/hp-hr*compressor engine hp rating*(453.6g/Ib)
NOX Emissions= (1.0 g/hp-hr*50,000 hp)/453.6g/lb = 110.23 Ib per hour*8760 hours*4 stations/2000lb per ton = 1,931 tpy

482.8042328 for one compressor
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Table F1.1.23: Proposed Action Emission Factors for Well Head Compressors

Emission Factors for Natural Gas-Fired Compressors

Capacity Emission Factors (g/hp-hr)
Compressor Make Model
P (hp) NOx ¢ PM,,° S0," co voc HCHO | cH,0°
Well Head Lean Burn 50% Caterpillar G3516LE 200 1.00 6.6E-02 2.0E-03 0.50 1.0E+00 0.07 0.08
Compressors Rich Burn 50% Waukesha 7044GSlI 200 1.00 6.6E-02 2.0E-03 2.00 1.0E+00 0.05 0.08

BACT

® From BLM Rawlins RMP, 2005. Source: EPA, AP-42, Volume |, Section 3.2 Natural Gas-Fired Reciprocating Engines, Table 3.2-2 & 3.2-3 (7/00).
° From BLM Rawlins RMP, 2005. Emission factor for PM, s was assumed to be the same as that for PMj.

d Equipped with oxidizing catalyst and from Caterpillar gas engine technical data
¢ Formaldehyde emission factor is from Table B.2.10 of Johah Infill Drilling Project Technical Support Document, which references the Bird Canyon Permit
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Table F1.1.24: Proposed Action Emissions Estimates for Well Head Compressors

Emissions Estimation for Compressors

Total conventional well production based on 50,000 CF/day/well
*HCHO= formaldehyde

Total # of Operating Total Emissions (ton/year) Total Emissions (Ib/hr)
Type of R .
Operating Station- Hours

Compressors

Year per Year NOx PM, S0, co voc HCHO* CH,0 PMyo S0, co voc CH,0

Well Head 56
Compressors 8,760 108.15 7.14 0.22 135.19 108.15 6.49 8.65 1.63 0.05 30.86 24.69 1.98
Total 108.15 7.14 0.22 135.19 108.15 6.49 8.65



Table F1.125: Proposed Action VOC Emission Factors for Dehydration and Condensate Tank
Flashing During Production Operations

VOC Emission Factors Dehydration and Condensate Tank Flashing

(Ib/hr/source)” (ton/year/source)”
["Dehydration VOC Emissions VOC | Benzene | Toluene | Ethyl-benzene |  Hexane |  Xylene VOC | Benzene | Toluene | Ethyl-benzene |  Hexane | xylene
| 0.3759 Ib/hr per MMSCF per day * 279 0.20 0.68 0.05 0.03 0.66 12.22 0.86 2.99 0.24 0.15 2.87

# Generated from GRI-GLYCalc Version 4.0 and South Piney AQ Analysis
° Generated from GRI-GLYCalc Version 4.0
Emission factor changed from 0.2164 Ib/hr to 0.3759 Ib/hr due to adding C9 and C10 components from S. Piney gas analysis

Flashing Emissions |
| 0.023 Ib/hr controlled * ]0.387 Ib/hr uncontrolled *
2 from E&P Tank Version 2.0 as per South Piney AQ Analysis
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Table F1.1.26: Proposed Action VOC Emissions for Dehydration and Condensate Tank Flashing

During Production Operations

Estimate for Dehydration VOC Emissions per year

(Ib/hr/source) ton/year/source
Hours of Total VOC
VOC Emission Factor Ib/hr Total Number of Wells | Operation per .
year 1s tpy| vocC Benzene Toluene Ethyl-benzene Hexane Xylene Benzene Toluene Ethyl-benzene Hexane Xylene
0.3759 1861 8760 3064 700 49 171 14 8 164 216 748 60 37 720
Assume 0.9 MMSCF gas production per well per day, based on input from EOG
Estimate for VOC Controlled Condensate Tank Flashing and Flaring Emissions per year
(Ib/hr/source) ton/year/source
Total Number of VOC Controlled Hours of Total VOC
Total Field Condensate bbl/day Emission Factor|Operation per| Emissions
Condensate Tanks VvoC Benzene Toluene Ethyl-benzene Hexane Xylene Benzene Toluene Ethyl-benzene Hexane Xylene
Ib/hr year tpy
13,027 1,303 0.023 8760 131 30 2 7 1 0 7 9 32 3 2 31

Assume 10 barrels of condensate and produced water per MMCF

HAP emissions represented on summary tables
Assume 70% of condensate tanks operate with a combustion chamber emission control device
Estimate for VOC Uncontrolled Condensate Tank Flashing Emissions per year

VOC (Ib/hr/source) 'U'”y_ci')uu
Hours of Total VOC
" Total Number of Uncontrolled : e
Total Field Condensate bbl/day o Operation per| Emissions
Condensate Tanks Emission Factor ear ¢ VOC Benzene Toluene Ethyl-benzene Hexane Xylene Benzene Toluene Ethyl-benzene Hexane Xylene
Ib/hr 4 Py
| 5,583 558 0.387 8760 946 216 15 53 4 3 51 67 231 19 11 222
Assume 10 barrels of condensate and produced water per MMCF

HAP emissions represented on summary tables

Assume 30% of condensate tanks operate without an emission control device
Assume one tank per well

Assumptions for converting emissions to Ibs/hr/source; used in AERMOD calculatiol
hours per year = 8760
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Table F1.1.27: Proposed Action Emissions Factors for Dehydrator Heaters for Production
Operations
Production Emissions
Emission Factors for Dehydrator Heaters

Unit NO, PMyo*® SO, CcO VOC
Ib/MMscf 100 7.6 0.6 84 55
lb/MMBtu ° 9.80E-02 7.45E-03 | 5.88E-04 |[8.24E-02|5.39E-03

% From BLM, 2003. Emission factor for PM, s was assumed to be the same as that for PMy,,.

® From BLM, 2003. Assumed a fuel heating value of 1,020 Btu/scf.
Source: EPA, AP-42, Volume I, Section 1.4 Natural Gas Combustion (7/98).
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Table F1.1.28: Proposed Action Emissions Estimates for Dehydrator Heaters for Production
Operations

Emission Estimate for Dehydrator Heaters

Total Emissions (ton/year Total Emissions (Ib/hr
Operating Hours Dehydra_tor Fuel Number of onvean) : )
vear Heater Size Usage Wells M so Ethyl- M so Ethyl-
per MMBtu/hr MMCF/yr NOXx 10 > co VOC |Benzene| Toluene benzene | Hexane [ Xylene 10 > [ef6] VOC |Benzene| Toluene benzene | Hexane | Xylene
| 2,190 0.50 1.07 1861 100 8 1 84 5 0 0 0 0 o 7 1 77 5 0 0 0 0 0

¢ Assumed operating 15 minutes per hour per day
Assume Dehydrator Heater Operation at each well site
HAP emissions represented on summary tables
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Table F1.1.29: Proposed Action Emission Factors for Three-Phase Separator Heaters

Emission Factors for Three-Phase Separator Heaters

Unit NO, PM;o® SO, CcO VOC
Ib/MMscf 100 7.6 0.6 84 5.5
lb/MMBtu " 9.80E-02 7.45E-03 | 5.88E-04 |8.24E-02|5.39E-03
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Table F1.130: Proposed Action Emission Estimates for Three-Phase Separator Heaters

Emission Estimates for Three Phase Separator Heaters

Operating Hours Separator Fuel Number of Total Emissions (ton/year) Total Emissions (Ib/hr)
Size Usage - -
per Year ? MMBtu/hr MMCIg:/yr Wells NOx PMy, | SO, | co | voc |Benzene|Toluene beEr"Z'nE Hexane | Xylene | PMy, | SO, | cO | vOC |Benzene| Toluene DEE:‘:Z‘HE Hexane | Xylene
2,190 0.50 1.07 1861 100 8 1 84 5 0 0 0 0 0 7 1 77 5 0 0 0 0 0|

# Assumed operating 15 minutes per hour per day
Assume Dehydrator Heater Operation at each well site



Table F1.1.31: Proposed Action Emission Factors for Condensate Tank Heaters

Emission Estimates for Condensate Tank Heaters

Operating Hours TankSij:ater UFSL;(;Ie Cl\:)unzt;s;:tfe Total Emissions (ton/year) Total Emissions (Ib/hr)
Ethyl- Ethyl-
per Year * MMBtu/hr MMCF/yr Tanks NOx PMyo SO, CcO VOC |Benzene| Toluene ber:z);ne Hexane [ Xylene | PMyq SO, CcO VOC |Benzene| Toluene ber'\z);ne Hexane | Xylene
2,190 0.50 1.07 1861 100 8 1 84 5 0 0 0 0 0| 7 1 77 5 0 0 0 0 0

# Assumed operating 15 minutes per hour per day
Assume a separator and heater for each well
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Table F1.1.32: Proposed Action Emission Estimates for Produced Water Tank Heaters

Emission Estimates for Produced Water Tank Heaters

Total Emissions (ton/year) Total Emissions (Ib/hr)
Ethyl- Ethyl-
per Year ® MMBtu/hr | MMCFiyr |Water Tanks NOx PMo SO, CO | VOC |Benzene| Toluene benz)e/ne Hexane [ Xylene | PMy, | SO, co VOC |[Benzene| Toluene benzine Hexane | Xylene
2,190 0.50 1.07 1861 100 8 1 84 5 0 0 0 0 [§ 7 1 77 5 0 0 0 0 [§

¢ Assumed operating 15 minutes per hour per day
Assume a heater for each tank
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Table F1.1.33: Proposed Action Fugitive Dust Emission Factors for Production

Operations Road Traffic

Emission Factors for Road Traffic

Constant PMygo PM;s
k 1.8 0.27
a d
E [Ib/AVMT] = k(s/12) (V\/C/3) a 1 1
(M/0.2) d 0.5 0.5
C 0.2 0.2
Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).
Assumed
Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
s = surface material silt content (%) 5.1 BLM, 2003, (EPA, AP-42, Volume |,
- 0 ' Section 13.2.2 Unpaved Roads (9/98))
W = mean vehicle weight (tons) 3.5 Assume a light-duty truck of 7,000 Ib (BLM,2003)
M = surface material moisture content (% 0.2 default value in EPA, AP-42, Volume |,
=su ! IStu (%) : Section 13.2.2 Unpaved Roads (9/98)
- . EPA, Control of Open Fugitive Dust Sources,
CE = control efficiency for watering (%) 50 P g

Section 5.3.1 Watering of Unpaved Surfaces
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Table F1.1.34: Proposed Action Fugitive Dust Emissions Estimates for Production Operations
Road Traffic

Emissions Estimation for Road Traffic

PMyo PMys
~ Total # Emissions Emissions Emissions (Ib/hr/stn)
Vehit;le Total # of | Inspection Total # of Total #
Activity Compressor Station|Vehicle Type Weight Operating Visits per | Inspection Visits | Miles per Em. Factor Em. Factor
(Ibg) Stations | Station per per year Inspection | (Ib/VMT) a | (Ib/stn-yr)| (ton/proj.) (Ib/VMT) (Ib/stn-yr) | (ton/proj.) PMyo PMys
year
Inspection Visits Central Compressor
for Compressor Station p Pickup Truck 7,000 4 52 208 10 0.63 6.3 0.7 0.09 0.9 0.10 0.0050609 | 0.000526
Stations
Total 0.7 0.1

#BLM, 2003. Table APP_A21, field and sales compressors are visited using a 200 hp pick up truck (4 wheels) once a week

Assumptions for converting emissions to Ibs/hr/source; used in AERMOD calculation

hours per inspection = 24
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Table F1.1.35: Proposed Action Exhaust Emission Factors for Production Operations Road Traffic

Exhaust Emission Factors for Road Traffic

Vehicle Class

Emission Factors (g/mi)

NO,

PMyo*°

PM; 5 ab

SO, ¢

CoO

VOC

Light-Duty

Gasoline Truck

1.01

0.10

0.08

0.11

11.64

0.75

®From BLM, 2003, table 1.1.2.2

b Including tire and brake wear emissions.
Source: EPA, AP-42, Volume Il, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks Il

(High Altitude; Model Year 1991-1997; 50,000 mileage) (1985).



Table F1.1.36: Proposed Action Exhaust Emission Estimates for Production Operations Road Traffic

Exhaust Emissions Estimation for Road Traffc
v, Total 7 Emissions
v | roatwor [ mspection|  orawor | rorais
Activity | Compressor Station |Vehicle Typef (o, | Operating | Visits per [ inspection Visits | Miles per (Ibistation-yr) (ton/project) (IbMristn)
| Stions [station per| - peryear | inspection [T 0T T so, co | voc | Wo. | PMu | P | 50, | O | VoG |serene| rowene | | v | e | PMio | PMes | S0, | O | VOG | senene] ratene | S | venane | oene
nspecton Vit
el Compressor
for Compressor | S pickup Truc | 7000 . 52 08 10 ooz | oo | oo oo | oz | ooz | ooz | oooo | 000 | 0000 | ooz | ooz 17606 | 13506 | 1.99E-05 | 000021 13805
it , ,
ol o 0 q ol ol o] 9
Total 0.00] 0.00] 0.00]  0.00] 0.03] 0.00

“BLM, 2003, Table APP_A21, field and sales compressors are visited using a 200 hp pick up truck (4 wheels) once a week

Emissions per
well = emission factor g/mile*total miles per inspection/53.6 gflb
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Table F1.1.37: Proposed Action Fugitive Dust Emission Factors for Well Workover Road

Traffic
Emission Factors for Road Traffic

Constant PMy, PM,s

k 1.8 0.27

a d
E [Ib/VMT] = K(s/12) (W/3) a ) .

(M/0.2) d 0.5 05

c 0.2 0.2

Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).

E = size-specific emission factor (Ib/VMT)

s = surface material silt content (%)
W= mean vehicle weight (tons)

W= mean vehicle weight (tons)

W = mean vehicle weight (tons)

M = surface material moisture content (%)

CE = control efficiency for watering (%)

5.1
60

30

3.5

0.2

50

BLM, 2003. (EPA, AP-42, Volume I,
Section 13.2.2 Unpaved Roads

(9/98))
Assume workover rig 120,000 Ibs

Assume haul truck 60,000 Ibs

Assume pickup truck weight of

7,000 Ibs
Default value in EPA, AP-42 ,

Volume |,

Section 13.2.2 Unpaved Roads
EPA, Control of Open Fugitive Dust

Sources,
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Table F1.1.38: Proposed Action Fugitive Dust Emission Estimates for Well Workover Road Traffic

Fugitive Dust Emissions Estimation for Road Traffic
. . PMyqo PM; 5
L . A\./' Roynd Trip| # of Rpund Miles Total # of Emissio Emissions Emission Emissions Ib/hriwell tonlyear/well
Activity Vehicle Type| Vehicle Distance Trips Traveled | Wells n Eactor Factor

Weight (Ib) (mi) per Well per Well | Drilled (Ib/VMT) (Ib/well) ton/proj (IbAVMT) (Ib/well) | (ton/proj.) PMy, | PM,s PM,.

Workover Rig| 120,000 3 2 6 186 2.6 16 1 0.1 1 0.1
Well Workover 0.32689] 0.012 0.0003
Haul Truck 60,000 3 2 6 186 1.8 11 1 0.4 2 0.2 0.23114]0.044 0.0011
Pickup Truck 7,000 3 2 6 186 0.6 4 0 0.2 1 0.1 0.07895] 0.022 0.0005

Total 3 0.3

#BLM, 2003. Table APP_A21.
® BLM, 2003. No dust control measures would be applied.

Assumptions for converting emissions to Ibs/hr/source; used in AERMOD calculation
hours per round trip (driving time only, Workover Rig ) = 24
hours per round trip (driving time only, Haul Truck) = 24
hours per round trip (driving time only, Pickup Truck ) = 24
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Table F1.1.39: Proposed Action Exhaust Emission Factors for Well Workover On-Site Industrial Engines
Emission Factors for Industrial Engines

Fuel T Emission Factors (Ib/hp-hr)
Heype NO, PNy SO, CO VoC
Diesel 2.40E-02 5.73E-04 | 4.05E-04 5.50E-03 | 7.05E-04

EPA, AP-42, Volume I, Section 3.4 Large Stationary Diesel and all Stationary Dual Fuel Engines (10/96).
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Table F1.1.40: Proposed Action Exhaust Emission Estimates for Well Workover On-Site Industrial Engines

On-Site Exhaust Emissions Estimation for Industrial Engines

Ave Operating | Total # of brwel) on/project) To/hr/source Tonlyear/source)
Capacity | Operating
Activity Equipment ) Load Hours Wells Ethyl-
2 Factor (3)| Perwell | Drilled NO, PMy, | SO, co | voc NO, PMyo so, | co voc PMy | SO, | co | voc [genzendToluene] bernzen| Hexane xytene| NO, | 80, | voc [senzene| Towene | E™ | hexane Xylene
Truck-
Well Workover Mounted Unit| 690 07 30 186 302 7 5 69 9 28 07 05 | 64 0.8 02 | 02 [23 03| 4 0 o o of 017 231 o201 o o o o

Emissions per well

= emission factor Ib/hp-hr*engine hp rating*operating hours*engine load factor %

NOx Emissions= 302 Ib/well*186 wells =28 tons
2000lb/ton
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Table F1.1.41: Proposed Action Exhaust Emission Factors for Well Workover Road Traffic
Emission Factors for Road Traffic

. Emission Factors (g/mi)
Vehicle Class NO, PN " PM, o " SO, 7 O VOC
Light Duty Gasoline
Truck (LDGT?2) 1.01 0.10 0.08 0.11 11.64 0.75
Heavy-Duty Diesel
Truck (HDDV) 8.13 1.96 1.81 1.63 17.09 4.83

4 BLM, 2003. Estimated using the EPA PART5 model (1995).

° BLM, 2003. Including tire and brake wear emissions.

Source: EPA (1985), AP-42, Volume II, Appendix H-259, Table 7.1.2 Heavy Duty Diesel Powered Vehicles
(High Altitude; Model Year 1991-1997; 50,000 mileage).
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Table F1.1.42: Proposed Action Exhaust Emission Estimates for Well Workover Road Traffic

On-Road Exhaust Emissions Estimation for Road Traffic

Ve =
Round i) Viles [Toal#
Activity e | o | Distance | FST | rraverea | weis ) B Tsource) (LTI
vo ) perwell | rited | No. | Py | PMic] SO | co | voc | No. |PMi] PMac | 50, | co | voc | | PMes] 50, | co | voc persendroend S0 | verane | xyene [ W0, | P | 50, | voc | sensene | mowene | S| veame | wene
VorkowerRa| ooV |3 7 & | o1 | o0 T o0 o0 |62 | x| oo oo o0 |50 [ oo |0 oo[soloo]eofool T[T [0 [T [ TN T o T 5 5 5 7
\wellworkover | Haul Truck | _Hobv |3 P & 1e | o1 |00 T o0 oo 05 | o1 |00 oo 00 | oo oo oo oo oo 00 vofool o[ o[ o [ oo 50 T oo o0 0 v 0 T T
Piokup Truck | 1o6T2 |3 2 e 1s | 00 T 00 T 00T oo T 07 T oo | o0 oo o0 | oo ool oo oo w0l oo ol oo o[ oo 17 oo 50T oo 5o T v v T 7
[TOTAL 0.0] 0.0] 0.0] 0.0[ 0.1] 0.0f
Workover Rig

Emissions per well emission factor g/mile*distance in miles
= (4536 g/lb)

Assumptions for converting emissions to Ibs/h/source: used in AERMOD calculation
hours per round trp (driving time only, Workover Rig )
hours per round trip (driving time only, Haul Truck) = 24

hours per round trp (driving time only, Pickup Truck ) = 24
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Table F1.1.43: Proposed Action Fugitive Dust Emission Factors for Well and

Pipeline Road Traffic

Emission Factors for Road Traffic

k(s/12)%(W/3)"

E [Ib/VMT] = 0.2

Constant PMyo PMa s
k 1.8 0.27
a 1 1
d 0.5 0.5
C 0.2 0.2

Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).

E = size-specific emission factor (Ib/VMT)

s = surface material silt content (%)

W = mean vehicle weight (tons)

M = surface material moisture content (%)

Control efficiency for watering (%) =

51

3.5

0.2

50

BLM, 2003. (EPA, AP-42, Volume I,
Section 13.2.2 Unpaved Roads (9/98))

Assume a light-duty truck of 7,000 Ib (BLM,2003)

Default value in EPA, AP-42, Volume I,
Section 13.2.2 Unpaved Roads (9/98)

EPA, Control of Open Fugitive Dust Sources,
Section 5.3.1 Watering of Unpaved Surfaces

(1988)
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Table F1.1.44: Proposed Action Fugitive Dust Emission Estimates for Well and Pipeline Road Traffic

Well & Pipeline Fugitive Dust Emissions Estimation for Road Traffic

Av. Vehicle Round Trip | #of Wells |  # of Visits Miles Traveled Total # of PMio — o PM“_ - tonivearivell
Activity Vehicle Type Wéight (Ib) Distance Visited per Well per Well Operating | Em. Factor Emissions Factcln Emissions Ibhriwell onlyeariwe
(mi/day) per Day ® per Year ° per Year Well-Yr (Ib/VMT) € [Ib/well-yr| (ton/proj.) (IbAMT) [b/well-yi(ton/proj. ] pm,, | PM,s PM, s
Visits for Inspection|, . o piciup 7,000 75 120 2 1.25 186 0.63 0.8 0 0.09 0.1 0.0
and Repair
0.0164 | 0.0025 0.0001

2 BLM, 2003. Table APP_A21.xls
° BLM, 2003. Table APP_A21.xls
©BLM, 2003. Table APP_A21.xIs

Assumptions for converting emissions to Ibs/hr/source; used in AERMOD calculation

hours per round trip (driving time only,200-hp Pickup ) = 24
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Table F1.1.45: Proposed Action Exhaust Emission Factors for Well and Pipeline Road Traffic
Exhaust Emission Factors for Road Traffic

Emission Factors (g/mi)
NO, PM,, " PM, ¢ " SO, *® cO VOC

Vehicle Class

Light-Duty Gasoline

1.01 0.10 0.08 0.11 11.64 0.75
Truck

4 From BLM, 2003, table 1.1.2.2

® From BLM, 2003, table 1.1.2.2; including tire and brake wear emissions.

Source: EPA, AP-42, Volume II, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks I
(High Altitude; Model Year 1991-1997; 50,000 mileage) (1985).

C:\DOCUME~1\r2alexan\LOCALS~1\Temp\notes6030C8\Appendix_C_Air_Quality_project_emissions.doc A'

55



Table F1.1.46: Proposed Action Exhaust Emission Estimates for Well and Pipeline Road Traffic

Well & Pipeline Exhaust Emissions Estimation for Road Traffic

Vehicle Round Trip | #0f Wells | #of Visits | Miles Traveled | Total #of Emisions
Activity . S Oistance | Visited | per well perWell | Operating ey Toniproject Tohisource)
. ass . \ zm o
VP (miday) | perDay* | per Year per Year Well-vr o, | Pn | M. | S0, | o | voc | Wo. [ Pwm | PM.. [ 50, | GO | VoC | Pl [ PVi:] 5O, | O ] vOC [ensene|romene] T erane] sorene | N0, | Py | S0, | VOC [ senzenc] toene [ LT | rorane | orene
|Visits for Inspectiont y, o pickup|  LDGT2 75 120 2 125 186 0.00 0.000 0.000 0000 | 00 000 | 000 | 0.000 0.000 0000 | 00 |o000| 000 o000 o000 o000 o000 000 000 000 000
and Repair olololo o ol ofolo 9

*From BLM, 2003, APP_AZ1, table 1.2.5.2
® Wells visited once per month

Assumptions for converting emissions to Ibs/r/source; used in AERMOD calculat
hours per round tip (driving time only,200-p Pickup ) = 24
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Table F1.1.47: Proposed Action Road Maintenance Emissions Estimation
Information

. . Road # of
Maintenance Equipment/Vehicle Length Operating
T Fuel c ity (h Worked On Hours
be ue apacity (hp) per Day per Day
Heavy ] ;
. b Diesel 135 6 10
Equipment
Summer c i
ommuting . . .
Vehicle Gasoline 225 6 1
Heav
: Y b Diesel 135°¢ 5 10
Winter Equipment
Commuting , ; -
Vehicle Gasoline 225 6 15

4 BLM, 2003. Road maintenance would be made twice in summer and once in winter every year.
b BLM, 2003. Assume a motor grader.

° BLM, 2003. Assume 135 hp.

d BLM, 2003. Average round trip mileage on unpaved road.

® BLM, 2003. Assume one round trip per day.

Estimation of Total and Cumulative Length of Roads

Total Length of Roads Built (mi/pad) *” 0.9
Cumulative Length of Roads Maintained © (mi) 1,675

® Reflects combination of drilling and producing roads
b= drilling roads 0.5 mile per well and access roads are 0.4 mile per well for a total of 0.9 mile per well pad

¢ = 0.9 miles of road built per pad*1861 well pads = 1,675 miles of roads to maintain

Estimation of Total Operation Days and Hours

# of Cumulative | Road Length Ope#r(':\:ing Total # of | Total # of
Season Operation Length of Worked On Operating | Operating
per Year Roads (mi-yr) (mi/day) Hours Days Hours
per Day
Summer 2 1,675 6 10 558 5,583
Winter 1 1,675 5 10 335 3,350
Total 893 8,933
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Table F1.1.48: Proposed Action Road Maintenance Fugitive Dust Emissions Factors

for Grader
Emission Factors for Grader
Emission Factor Equation a Emission
Pollutant (Ib/AVMT) S ® (mph) Factor
(Ib/VMT)
PMyq E = (0.6)(0.051) S° 5 0.765
PM, 5 E = (0.031)(0.04) S°° 5 0.069

% Assumed a mean vehicle speed (S) of 5 mph. (BLM, 2003)
Source: EPA, AP-42, Volume I, Section 11.9 Western Surface Coal Mining (10/98).
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Table F1.1.49: Proposed Action Road Maintenance Fugitive Dust Emissions Estimates for Grader

Fugitive Dust Emissions Estimation for Grader

PM PM
Total # of 10 25
- . ) Mean Vehicle| Total Miles - Em. . ton/year/
Activity Equipment Operating o Em. Factor |Emissions Emissions Ib/hriwell well
Hours 2 Speed (mph) | Maintained (bAMT) | (ton/proj.) Factor (ton/proj.)
“1 (Ib/VMT) ) PMyo PM; 5 PMa5
Road Grader 5,360 5 26,798 0.765 10 0.069 0.9
Maintenance 0.153 ] 0.013864 | 0.0005

@ Assumed that a grader would operate for 60% of the time, considering hours for preparation and closing of the shift, lunch break, and other extra activities. (BLM, 200
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Table F1.1.50: Proposed Action Road Maintenance Exhaust Emission Factors for Grader

Emission Factors for Grader

Equioment Emission Factors (g/hp-hr)
qauip NO, PMo° S0, CO VOC
Grader 7.14 0.63 0.87 1.54 0.36

% Emission factor for PM, s was assumed to be the same as that for PM,,. (BLM, 2003)
Source: EPA, AP-42, Volume Il, Section II-7 Heavy-Duty Construction Equipment (1985).
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Table F1.1.51: Proposed Action Road Maintenance Exhaust Emission Estimates for Grader

Exhaust Emissions Estimation for Grader

E—— Emissions
o7
Activity | Vehicle Type| Capacity (hp) | Operating (b/hn) (tonfyear/source) (Ib/hourfsource)
Hours * NO, PM,;,° SO, co voc NO, PM,,° S0, co voc NO, SO, | vOC | Benzene | Toluene Hexane Xylene Benzene Toluene Hexane. Xylene
Road Grader 135 5,360 213 019 026 046 011 6 0s 07 12 03 0 0 0
Maintenance - § - ) 0 0 0 0 0 0 0 0 0

* Assumed that a grader would operate for 60% of the time, considering hours for preparation and closing of the shift, lunch break, and other extra activities. (BLM, 2003)
© Emissions of PM, s were assumed to be the same as those for PMo.
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Table F1.1.52: Proposed Action Fugitive Dust Emission Factors for Commuting

Maintenance Vehicles
Emission Factors for Commuting Maintenance Vehicles Road Traffic

Constant PMq PM, ¢
k 1.8 0.27
E [Ib/VMT] = k(s/12)2(W/3)" a 1 1
(M/0.2)° d 0.5 0.5
c 0.2 0.2

Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).

Assumed
Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
. . DLIVI, £UVO. \EFA, ArFr-4<, vulullie I,

s = surface material silt content (%) 51 Cartinn 12 9 9 1 lnnauad Dasde (0/020

W = mean vehicle weight (tons) 35 Assume a light-duty truck of 7,000 Ib (BLM,2003;

M = surface material moisture content (%) 0.2 BLM, 2003. Default value in EPA, AP-42,
Volume I, Section 13.2.2 Unpaved Roads (9/98)

Control efficiency for watering (%) = 50 BLM, 2003. EPA, Control of Open Fugitive
Dust Sources, Section 5.3.1 Watering of
Unpaved Surfaces (1988)
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Table F1.1.53: Proposed Action Fugitive Dust Emission Estimates for Commuting Maintenance Vehicles

Emissions Estimation for Commuting Maintenance Vehicles Road Traffic

Av. Vehicle | RoundTrip | Total#of | ' . PMso PMst _ tonfyear/
Activity Vehicle Type Wéight (Ib) Distance Operating Traveled Em. Factor Emissions| Em. Factor mrlls;sm Ib/hriwell well
i a H a
(mi/day) Days (Ib/VMT) (ton/proj.)| (Ib/VMT) ton/proj]l  PM1o PM, PM, 5
Road .
Maintenance Pickup Truck 7,000 6 893 5,360 0.63 1.7 0.09 0.3 0.126321 | 0.018948| 0.0001

# No dust control measures would be applied (BLM, 2003).
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Table F1.1.54: Proposed Action Exhaust Emission Factors for Commuting Maintenance Vehicles
Exhaust Emission Factors for Commuting Maintenance Vehicles Road Traffic

Emission Factors (g/mi)
NO, PMy, *" PM,s*° SO, ? co VOC

Vehicle Class

Light-Duty

Gasoline Truck 1.01 0.10 0.08 0.11 11.64 0.75

# BLM, 2003. Estimated using the EPA PART5 model (1995).
® BLM, 2003. Including tire and brake wear emissions.
Source: EPA (1985), AP-42, Volume Il, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks Il
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Table F1.1.55: Proposed Action Exhaust Emission Estimates for Commuting Maintenance Vehicles

Exhaust Emissions Estimation for Commuting Maintenance Vehicles Road Traffic

Vehicle Round Trip | Total # of Emissions (ton/project)
Total Miles
Activity Distance | Operating | '7.° 10 [lonTyearfsource
Type Class (mi/day) Days NO, [ PM, | PM,e | SO, | co [ voc PM, | PM,. | SO, | co ene | Toluene [Ethyl-benzene] Hexane Xylene NO, PM,. | so, ] voc | 0 | 0 | 0 | 0
Road Pickup Truck|  LDGT2 6 893 5,360 001 0.001 0.000 0001 | o007 000 | 000024 000019 000028 0.0289 0.0019 6.0119E-06 4.494E-07 6.6964E-07 4.4575E-06
Maintenance o o o of o o o
Emissions = emission factor g/mile*total distance in miles
(453.6 g/lb)(2000Ib/ton)
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Table F1.1.56: Proposed Action Fugitive Emissions Factors for Long-Term Production

Operations. Compressor Maintenance Vehicles Road Traffic.
Emission Factors for Compressor Maintenance Vehicles Road Traffic: Long-term Production

Constant PMyq PM, 5
K 1.8 0.27
E [IbAVMT] = (s/12)*(W/3)* a 1 1
(M/0.2)° d 0.5 0.5
c 0.2 0.2

Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).

Assumed
Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
BLM, 2003. (EPA, AP-42, Volume I,
s = surface material silt content (%) 5.1 Section 13.2.2 Unpaved Roads (9/98))
W = mean vehicle weight (tons) 3.5 Assume a light-duty truck of 7,000 Ib (BLM,2003)
. . Default value in EPA, AP-42, VVolume |
= 0, ’ ’ ]
M = surface material moisture content (%) 0.2 Section 13.2.2 Unpaved Roads (9/98)
- . EPA, Control of Open Fugitive Dust Sources,
0, = . .
Control efficiency for watering (%) 50 Section 5.3.1 Watering of Unpaved Surfaces
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Table F1.1.57: Proposed Action Fugitive Emissions Estimates for Long-Term Production
Operations. Compressor Maintenance Vehicles Road Traffic.

Fugitive Dust Emissions Estimation for Compressor Maintenance Vehicles Road Traffic: Long-term Production

Round Trip PMyo PM2.5
- Vehicle |Av. Vehicle| Compressor # of # of Visits| Total # of Round . Total Miles i Em.  |Emission
Activity : ) ) X Distance Em. Factor| Emissions
Type Weight (Ib) Station Stations | per Year Trips (mi) Traveled IbvMT)? | (tonsproj.) Factor s ton/year/
( ) Prol) | i vmm) ol tonsprop|  tbsmriwell well
Maintenance Central
Visits to Central |- Pickup |7 554 |compressor 4 3 12 3 36 0.63 0.0 0.09 0.0

Compressor Truck Stati

Stations aton PMyo PM; 5 PM; 5

Total 0.0 0.0 0.07895]0.011843] 0.0000

 No dust control measures would be applied (BLM, 2003, table APP_A21.xls).

Assumptions for converting emissions to Ibs/hr/source; used in AERMOD calculation
hours per round trip (driving time only, Pickup ) = 24
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Table F1.1.58: Proposed Action Exhaust Emissions Factors for Long-Term Production

Operations. Compressor Maintenance Vehicles Road Traffic.
Exhaust Emission Factors for Commuting Maintenance Vehicles Road Traffic: Long-term Production

Emission Factors (g/mi)
NO, PMy*° PM, 5" SO, ? co VOC

Vehicle Class

Light-Duty

Gasoline Truck 101 0.10 0.08 0.11 11.64 0.75

“BLM, 2003. Estimated using the EPA PART5 model (1995).
® BLM, 2003. Including tire and brake wear emissions.
Source: EPA (1985), AP-42, Volume II, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks Il
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Table F1.1.59: Proposed Action Exhaust Emissions Estimates for Long-Term Production
Operations. Compressor Maintenance Vehicles Road Traffic.

Emissions Estimation for Road Traffic

o Emissions’ 1
Vehicle Compressor | #of #of Visits| Total #of Round  |ROU" TP Tora wites (ton/project) (Ib/nrisource)
Activity Distance
Station stations | per Year Trips Traveled - —
Type Class (mi) NO, PMyy PM, s S0, co voc | senzene | Touene | =V | Hexane Xylene | PMyy | PM,s S0, | co | voc | senzene | Touene [ SV | exe
Mo | e i
P | LoeT2 |compressor 4 2 8 10 80 0.000 00000 | 0.0000 | 0.0000 | 0.001 | 0.000
Compressor | Truck ton
Stations 0 0 0 0 0 9.05E-05 6.94E-05 0.000103 0.010691 0.000688| 0 0 0
Total 0000 00000 0.0000 | 00000 | 0.00 | 0000

Emissions per
Station = emission factor g/mile*total distance in miles
(453.6 g/lb)(2000Ib/ton)

for converting emissions to used in AERMOD calculation
hours per round trip (driving time only, Pickup ) = 24
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Table F1.1.60: Proposed Action Natural Gas Well Condensate VOC Emissions

Tanks 4.0 Natural Gas Well Condensate VOC Emissions

City: Price, Utah

Type of Tank: Vertical Fixed Roof

Size: 400 bbl

Shell height: 20 ft Diameter: 12 ft
Ave. Liquid height: 10 ft Turnovers: 12
Color: White

Assume 9 bbl per MMCF gas production

Natural Gas Well Condensate VOC Emissions

Meteorological Data used in Emissions Calculations: Grand Junction, Colorado (Avg Atmospheric Pressure = 12.27 psia)

“Calculated from Tanks 4.0
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VOC Losses Ib/hr/source ton/year/source
Total Total Tank Ethyl- Ethyl-
Working Loss Breathing Emissions per| Total Number| Emissions Benzene Toluene benzene Hexane Xylene Benzene Toluene benzene Hexane Xylene
Components (Ibs)® Loss (Ibs)* | tank (tons) of Tanks (tpy) \Y/ele}
Gasoline (RVP8) 1082.95 985 2068 88 91.07 0.23626 0.0006 2.4E-05 0.00033 0.01046 0.00042| 0.0025 0.0001 0.0014 0.0458 0.0019




Table F1.1.61: Proposed Action Natural Gas Well Condensate Truck Loadout
VOC and HAP Emissions

Natural Gas Well Condensate Truck Loadout VOC Emissions
Emissions were estimated based on Equation (1) of AP-42, Section 5.2

L = 1246 SPM
T
L, = Loading Loss pounds per 1000 gallons (Ib/10° gal) of liquid loaded
S = a saturation factor
P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia)
M = molecular weight of vapors, pounds per pounds-mole (Ib/lb-mole)
T = temperature of bulk liquid loaded (F+460)

S = 1.45 (From Table 5.2-1, splash loading into tanker truck)
P = 8.0 psia

M =68 Ibs/lb-mole

T =512.62, liquid bulk temp is 52.95 (from Tanks 4.0)

L, =12.46 (1.45*8*68)/512.62 19.17297023
L, =19.17 Ibs/1,000 gal

Natural Gas Well Condensate Truck Loadout VOC Emissions

Ib/hr/source ton/year/source
ETTTSSTOT
Factor Annual Condensate Total Ethyl- Ethyl-
(Ibs/1,000 Condensate (1,000 Emissions Benzene | Toluene nenzysns Hexane Xylene | Benzene | Toluene hemz"e Hexane Xylene
Pollutant gallons) Volume bbl # gallons) tpy vocC
VOCs 19.17 4,075,590 171,175 3 0.67131073 2.8E-06 2E-07 1.7E-06 5.2E-05 2.1E-06| 0.00 0.00 0.00 0.00 0.00

a Assume 50,000CFY conventional gas production, 9 bbl condensate per MMCF gas production
Assumptions for converting emissions to Ibs/hr/source; used in AERMOD calculation
hours per year that condensate tank has working and breathing losses (total emissions) = 8760

hours per year that condensate truck loadout occurs (used in calculation) = 8760

VOC and HAP emissions from Table B.2.8 of Jonah Technical Support Document; listed for Condensate Storage Tank

TPY per tank
Compound Controlled 98% _|uncontrolled
\voc 1 15.9
HAP 0.1 0.8
Benzene 0.0024 0.0367
Toluene 0.0001 0.0021
Ethylbenzene 0.0014 0.022
n-Hexane 0.0443 0.6891
Xylene 0.0018 0.0279
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Table F1.1.62: Proposed Action Project Emissions Summary

Moxa Arch Proposed Action Alternative Annual Emissions Summary 2016

Activity PMyo PM, 5 NOx so2 co voc HAPs®
Tons Tons Tons Tons Tons Tons Tons

Well Pad Construction 186 28 - -

Heavy Equipment Vehicle Traffic & Well Flaring® 783 783 10042 615 1867 8543 854
Commuting Vehicles - Construction 165 25 4 1 11 2 0
Wind Erosion 2564 1025 - - - - -
Sub-total: Construction © 370 186 1,005 62 188 854 85

Natural Gas Compression - Operations 10 10 1931 4 3862 1931 328
Well Head Compression - Operations* 7 7 108 0 135 108 17
Dehydrator & Separator Heater - Operations * 15 15 200 1 168 11 1
Condensate & Produced Water Tank Heaters - Operations * 15 15 200 1 168 11 1

Dehydrator VOC, Condensate Tank Flashing & Flaring - Operations * - - - - - 4142 414
Station Visits - Operations 1 0 0 0 0 0 0
(Well Workover - Operations 4 0 28 0 7 1 0
(Well & Pipeline visits for Inspection & Repair - Operations 0 0 0 0 0 0 0
Tank Condensate & Truck Loadout - - 0 0

Sub-total: Operations 52 48 2,467 7 4,340 6,204 762
Road Maintenance 12 2 6 1 1 0 0
Compressor Maintenance 0 0 0 0 0 0 0
Sub-total: Maintenance 12 2 6 1 1 0 0

Grand Total: Natural Gas Long-term Development 434 236 3,477 69 4,529 7,059 848

“PM, s assumed = PMj for this source.

°HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1, and formaldehyde HAP added for gas compression

© Construction emissions divided by 20 (for 20 years) to represent annual emission totals
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Table F1.2.1: No Action Assumptions

INPUTS & ASSUMPTIONS

Description Value Source Notes
Control Efficiency (C) of watering 0.5 BLM 2003; Table APP_a21.xls
EPA, AP-42, Volume I, Section
TSP Emission Factor 1.2 13.2.3 Heavy Construction Tons TSP/acre-month
Conversion factor for TSP to PM-10 0.26 BLM 2003; Table APP_a21.xls Percentage of TSP
Conversion factor for PM-10 to PM2.5 0.15 BLM 2003; Table APP_a21.xls Percentage of PM-10
Total number of pads in 2016 601 EOG Resources
Number wells to estimate construction emissions in 2016 601 EOG Resources
Compression per well 200 EOG Resources
Average HP of the central compressor station 50,000 EOG Resources
Total number of well head compressors in 2013. 23 EOG Resources
Total number of well head compressors in 2021. 18 EOG Resources

Well Emission Assumptions:

Emission factors derived from AP-42 or otherwise noted.

Gas compressors assumed to be BACT equipped.

Assume diesel fuel sulfur content of 0.05% for diesel engines.

Well condensate production assumed to be from wells with Best Available Control Technology (BACT).

Emission factor for PM, 5 was assumed to be the same as that for PM,, for the following categories, heavy equipment traffic, natural gas compression, dehydrators, separators
and flashing emissions.

Hazardous Air Pollutants (HAPS) assumed to be 10% of VOCs and formaldehyde added for gas compression emissions
For well head compressors, assume 200 Hp/compressor, installed on 30 of every 1,000 wells.

Assume natural gas heating value of 1,020 Btu/scf (BLM, 2003).

Assume that natural gas compressors would operate at full capacity.

Short term represents a seven year time period through the year 2013.

Long term represents a ten year time period through the year 2016.

86 is the total number of precipitation days for Kemmerer WY, Western Regional Climate Center.

In this analysis, total wells constructed in a year were used to calculate construction emissions. These wells include abandoned, as well as operating. For the operations of
natural gas wells (total of wells in the ground), the BLM used total wells (existing plus number of wells drilled) minus 12% abandoned wells(multiplied by .88). Therefore only

operational wells are used to calculate operating emissions.
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Table F1.2.2: No Action, Natural Gas Pad Construction, Fugitive Dust Assumptions

INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C)of watering 0.5 BLM 2003; Table APP_a21.xls
EPA, AP-42, Volume I, Section 13.2.3 Heavy
TSP Emission Factor 1.2 Construction Operations (1/95) Tons TSP/acre-month
Conversion factor for TSP to PM-10 0.26 BLM 2003; Table APP_a21.xls Percentage of TSP
Conversion factor for PM-10 to PM2.5 0.15 BLM 2003; Table APP_a21.xls Percentage of PM-10
Number of wells drilled by 2016 601 EOG Resources
Total number of pads in 2016 601 EOG Resources
Number of wells to estimate construction emissions in 2016 601 EOG Resources
Number of well head compressors in 2021 18 EOG Resources
HP compression per well 200 EOG Resources
HP of central compressor stations 50,000 EOG Resources
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Table F1.2.3: No Action, Natural Gas Pad Construction Fugitive Dust Emissions

Emissions Estimation for Construction Activities: Long-Term Development

Emissions
Emission Total # of Total
Disturbed Area (Ib/well pad or Ib/stn) (ton/project)
Area Disturbed for NG Wells Estimation \sturbed / Avg. Number of Days to | Well Pads | ;e rpyoq
Basis (acre) Complete or Area (acre)
Stations TSP PMyo PM,5 TSP PMyo PMzs
Drllllng_ Rqads, Producln_g R_oads, Drilling Well Pad & Producing Well Pad, per Well Pad 275 7 601 1,653 770 200 30 231 60 9
New Pipeline and Electric Line
Central Compressor Station per station 1.50 2 0 0 120 31 5 0 0 0
Totals 1,653 Total 231 60 9

2 From gross surface disturbance projections BLM
Note: number of compressor stations are for new construction

TSP= 1.2 tpy/acre-month x 1,653 acres x 7/30 days x 0.5 dust control efficiency = 231 tons
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Table F1.2.4: No Action Gas Analysis

Pinedale Frontier Formation Gas Analysis

MoTecular

Molecular Weight of each
Gas Component Mol% Mol%/100 Weight Component
N2 1.2953 0.012953 28.01 0.363
Methane (C1) 83.3591 0.833591 16.04 13.371
CO, 0.1265 0.001265 44.01 0.056
Ethane (C2) 8.7362 0.087362 30.07 2.627
Propane (C3) 4.1642 0.041642 44.10 1.836
|-Butane (iC4) 0.6661 0.006661 58.12 0.387
N-Butane (nC4) 0.9106 0.009106 58.12 0.529
|-pentane (iC5) 0.2129 0.002129 72.15 0.154
N-pentane (nC5) 0.1908 0.001908 72.15 0.138
Hexanes (C6) 0.1454 0.001454 84.18 0.122
Heptanes (C7) 0.1317 0.001317 100.20 0.132
Octanes (C8) 0.058 0.00058 114.23 0.066
Nonanes 0.0032 0.000032 114.23 0.004
TOTAL 100 19.785
MW = Mol%/100*MW
Methane (C1) = 0.833591*16.04 = 13.371
VOC = C;" components = 3.368
VOC Weight Percent = 3.368/19.785*100 = 17.02%
BTU Value 1,189
Pinedale Frontier Formation Condensate Analysis
WELL NAME: Frontier Well
COMPONENT MOL %,
H2S 0.0000
02 0.0000
CO2 0.0000
N2 0.0000
Cl 0.4064
C2 1.7056
C3 3.3635
IC4 2.2423
NC4 3.0113
IC5 3.8486
NC5 3.5648
Hexanes 14.1300
Heptanes 44.6335
Benzene 1.8256
Toluene 8.5229
E-Benzene 0.7922
Xylene 6.2070
n-C6 5.7245
2,2,4-Trimethylpentane 0.0219
Total 100.000
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Table F1.2.5: No Action Exhaust Emissions Factors for Construction Equipment

Emission Factors for Construction Equipment
Emission Factors (g/hp-hr)
. Equipment Category in AP-
Equipment N
NOX PMlo 802 CcO VOCs 42

Backhoe 8.81 0.81 0.86 2.71 0.97 Wheeled Loader

Dozer 7.81 0.69 0.85 2.15 0.75 Track-Type Tractor

Blade 7.14 0.63 0.87 1.54 0.36 Motor Grader
Trencher 11.01 0.90 0.93 4.60 1.01 Miscellaneous
Trackhoe 9.30 0.66 0.85 2.26 1.11 Track-Type Loader

4 BLM, 2003, table APP_A21.
Source: EPA, AP-42, Volume I, Section II-7 Heavy-Duty Construction Equipment (9/85).
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Table 63: No Action Well Pad Construction Exhaust Emissions

#of Oper. | #of Oper.
quipment | capacit Av. Load| # of Oper. Days Hrs # of Well Emissions
Construction Site qT;jpe &p) Y| #of units | Factor Hrs per Well Pad | per Well Pad| Pads or (Ib/well pad, Ib/station, or Ib/project (ton/equipment type) (ton/construction site)
(%) per Day or or Stations a

per Station | per Station NO, PM;o SO, co voc | NO, [ PMmy® [ SO, co voc NO, | PMy | SO, co | voc

Drilling Roads Blade 100 1 80 10 3 30 601 38 3.3 4.6 8 19 11 1.0 14 2.4 0.6 219 20 24 5.7 17
Backhoe 80 1 75 10 3 30 601 35 3.2 3.4 11 3.8 11 1.0 1.0 3.2 1.2

Producing Roads Blade 100 1 80 10 3 30 601 38 33 4.6 8 19 11 1.0 14 24 0.6 219 20 24 5.7 17
Backhoe 80 1 75 10 3 30 601 35 3.2 3.4 11 3.8 11 1.0 1.0 3.2 1.2

Drilling Well Pad Backhoe 80 1 75 10 2 20 601 23 2.1 2.3 7 2.6 7 0.6 0.7 2 0.8 7.0 0.6 0.7 2.2 0.8

Producing Well Pad Backhoe 80 1 75 10 2 20 601 23 2.1 2.3 7 2.6 7 0.6 0.7 2 0.8 7.0 0.6 0.7 2.2 0.8
Blade 100 1 80 10 1 10 601 13 1.1 15 3 0.6 4 0.3 05 0.8 0.2

New Pipeline Trencher 175 1 80 10 1 10 601 34 2.8 29 14 3.1 10 1 1 4 1 17 15 17 6 15
Backhoe 80 1 75 10 1 10 601 12 1.1 1.1 4 13 4 0.3 0.3 1.1 0.4

Dozer 350 1 80 8 2 18

goer:‘lj—irz:gms 16 77 6.8 8.4 21 74 1 0.06 | 0.08 0.2 0.1 11 01 01 03 o1

Backhoe 80 2 80 8 2 16 18 40 3.7 3.9 12 4.4 0 003 | 003 [ 011 [ o004
Dozer 350 1 80 8 2 1

gg::;l Compressor 16 77 6.8 8.4 21 7.4 0 0.00 0.00 0.0 0.0 01 0.0 0.0 0.0 0.0
Backhoe 80 2 80 8 2 16 1 40 37 3.9 12 44 0 | 000 | 000 | 001 | o000

Subtotal 76 6.8 8.0 22.1 6.6
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Table 64: No Action Exhaust Emission Factors for Industrial Engines

Emission Factors for Industrial Engines

Emission Factors

. -
Emission Source | Fuel Type Onit NO, PM o SO, o VOC

Industrial Engine * Diesel Ib/hp-hr 3.10E-02 |2.20E-03| 2.05E-03 6.68E-03 2.15E-03
Industrial Engine ” Diesel Ib/hp-hr | 2.40E-02 |5.73E-04| 4.05E-04 | 5.50E-03 7.05E-04

% EPA, AP-42, Volume |, Section 3.3 Gasoline and Diesel Industrial Engines (10/96).

® EPA, AP-42, Volume I, Section 3.4 Large Stationary Diesel and all Stationary Dual Fuel Engines (10/96).



Table F1.2.8: No Action Emission Estimates for Industrial Engines

Emissions Estimation for Industrial Engines

Av. Load #of #of #of Emissions
Construction Site | Equipment | Capacity . . Operating | Operating Operating - - —
Activity Type p) # of Units F?;t)or Hours Days Hours # of Wells (Ib/well) (ton/equipment type) (ton/project activity)
v per Day per Well per Well NO, PMyo SO, co VOC NO, | PMy® | SO co VOC NO, | PMy® | SOy co VOC
Main Deck 1,000 2 70 24 15 360 601 12,096 289 204 2,772 355 3,635 87 61 833 107
Rig-up, Drilling, and Auxiliary
Rig-down Pump 600 1 80 8 15 120 601 1,382 33 23 317 41 415 10 7 95 12 4,251 | 111.0 81.7 972 133
Generator 150 1 75 24 8 192 601 670 48 44 144 46 201 14 13 43 14
Main Deck 600 1 50 11 5 601 396 9 7 91 12 119 3 2 27 3
[Well Completion & 55
Testing Auxiliary 225 1 80 8 2 601 89 6 6 19 6 27 2 2 6 2 163 6 5 87 7
Pump 16
Power Swivel 150 1 75 8 2 16 601 56 4 4 12 4 17 1 1 4 1
Subtotal 4,414 117 87 1,008 139
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Table F1.2.9: No Action Field Generator Emission Factors
Emission Factors for Field Generators (Tier Il)

Emission Factors

Emission Source | Fuel Type ,

Isston sou uet Typ Unit NO, PMyo SO, co VOC
Industrial Engine ° Diesel g/hp-hr 4.90E+00 |2.20E-01] 9.30E-01 3.70E+00 4.90E+00
Industrial Engine Diesel Ibs/hp-hr | 1.08E-02 |4.80E-04| 2.05E-03 8.20E-03 1.08E-02

% From USA - Nonroad Diesel Engines Tier 2 Emission Standards
Emission factors for a < 600 hp generator, (NOx & VOC = 4.9 g/bhp-hr)
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Table F1.2.10: No Action Temporary Exhaust Emissions Estimates for Field Generators

Temporary Emissions Estimation for Field Generators

Av. Load #of #of #of Emissions
Construction Site | Equipment | Capacity . ) Operating | Operating Operating
Activity Type (hp) # of Units Fz(aoc/:)or Hours Days Hours # of Wells (Ib/well) (ton/equipment type)
per Day per Well per Well NO, PMyo SO, co vocC NO, | PMy® | SO co vocC
Field

Generators [ 7 1 75 12 8 9% 601 136 6 26 103 | 136 | 41 2 8 31 41

for Pumps &
Field Generators Lighting

TOTALS 41 2 8 31 41
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Table 65: No Action Estimate of Emission Factors for Emissions From Well Construction
Flaring
Emission Factors for Flaring

Unit NO, PMyq SO, CO
lb/MMscf 76.0 7.6 0.6 413.3
Ib/MMBtu 6.80E-02 6.80E-03 | 5.37E-04 |3.70E-01

Emission factors for NOx & CO Source: EPA, AP-42, VVolume |, Section 13.5 Industrial Flares
Emission factors for PM10 & SO2 from EPA, AP-42, Volume |, Section 1.4 Natural Gas Combustion
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Table F1.2.12: No Action Emissions From Well Completion Flaring

Gas

Producti Av. Heat Emissions
Well Completion ro .uc lon # of Days V. hea # of (Ib/well) (tons)
Flaring Estimate of Flaring Content of Wells
MMSCF Gas btu/scf
(per day) NO, PMyq SO, coO NO, PMyo? SO, co
Flaring 1 2 1020 601 139 15.2 1.2 755 42 5 0.4 227
TOTALS 42 5 0.4 227

Emissions = EVH where E= emission factor; V= gas volume; H= heat content

NOx= 0.068lbs/MMBtu*1.0 MMSCFD*1020 Btu/scf = 69.5 Ibs per well* 2 days = 139 Ibs per well
PM10 & SO2 Emissions = EV where E= emission factor; V= gas volume

PM10 = 7.6 Ibs/MMSCF*1.0 MMSCFD = 7.6 Ibs/well*2days = 15.2 Ibs per well
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Table F1.2.13: No Action VOC Emissions from Well Completion Flaring

VOC
. . vOC
Well Completion Emission .
. # of Wells| Emissions

Flaring Factor Ibs
tons

per well
Flaring 8,863 601 2,663

Assume average VOC content 17 %

Average Mole Weight 19.785

Gas production rate of 1.0 MMSCF per well per day
Assume 2 days of flaring

Flare Gas wt= 2.0 MMSCF*1,000,00scf/MMSCF*19.785 Ibs/lbs-mole
379.49scf/mole

VOC Emissions= 104,272 Ibs/well*0.17VOC wt%*0.5 efficiency destruction = 8,863 Ibs/well

HAPs are estimated at 10% of VOC amounts and are shown on total spread sheets
Assume same gas production rate for short term and long term new constructed wells of 1.0 MMSCFD
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Table F1.2.14: No Action Well Pad Construction Wind Erosion

Emission Factor:

Control Efficiency: 50%

Disturbed Area:
Well Pad Construction:
Access Road Construction:

Pipeline Construction:

Source Parameters
147 1-km area sources
sigma z=2.33 m

PM,, Emission Calculations:

Well Pad Construction:
Resource Road Construction:
Pipeline Construction:

Total:

0.3733 lIb/hr/200m?

Based on AP-42 Chapter 13.2.5 (EPA 2004), Industrial Wind Erosion

using Jonah Field, Wyoming meterological data.

2.75 acres 11128.865 m*
3.00 acres 12140.58 m?
0.50 acres 2023.43 m’

PMyq PM, 5 Control PMyo PM, 5 PMyq PM, 5
Emission Factor Emission Factor Area Efficiency Emissions Emissions Emissions | Emissions
(Ilb/hr/100m?) (Ilb/hr/100m?) 100 m? (%) (Ib/hr) (Ib/hr) (g/sec) (g/sec)
0.3733 0.1493 111.29 50 20.77 8.31 2.62 1.05
0.3733 0.1493 121.41 50 22.66 9.06 2.86 1.14
0.3733 0.1493 20.23 50 3.78 1.51 0.48 0.19

47.21 18.88 5.95 2.38
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Table F1.2.15: No Action Fugitive Dust Emissions from Commuting Vehicles.

Emission Factors for Road Traffic.

Emission Factors for Road Traffic

Parameter PMyq PM, 5
k 1.8 0.27
a d
E (IbVMT) = k (s/12) (V\C//3) a 1 1
(M/0.2) d 0.5 0.5
c 0.2 0.2
Source: EPA, AP-42, Volume |, Section 13.2.2 Unpaved Roads (9/98)
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
EPA, AP-42, Volume I,
s = surface material silt content (%) 5.1 Section 13.2.2 Unpaved Roads (9/98)
_ . . Listed in the
W = mean vehicle weight (tons) table below
default value in EPA, AP-42, Volume |,
M = surface material moisture content (%) 0.2 Section 13.2.2 Unpaved Roads (9/98)
CE = control efficiency for watering (%) 50 EPA, Control of Open Fugitive Dust Sources,

Section 5.3.1 Watering of Unpaved Surfaces (1988)
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Table F1.2.16: No Action Fugitive Dust Emissions Estimates for Well Construction Road Traffic

Emissions Estimation for Road Traffic

PM;o PM, 5
Construction Site Ve/?1‘i/téle Round Trip|# of Round Trips| Miles Traveled Total # of Controlled Emissions Emissions
A Vehicle Type . Distance | per Well Pad or | per Well Pad or | Well Pads or (Ib/well pad, Controlled Em. (Ib/well
Destination Weight B h h h Em. Factor (ton/veh. B (ton/veh. | (ton/const.
b (mi) per Station per Station Stations (bAMT) Ib/stn, or type) (ton/const. site) | Factor (Ib/VMT) |pad, Ib/stn, type) site)
() Ib/proj.) s or Iblproj.y | P
Driling Roads Semi Trucks 60,000 [ 3 18 601 1.21 22 7 7 0.18 3.3 1.0 1.0
Producing Roads _[Semi Trucks 60,000 6 3 18 601 1.21 22 7 7 0.18 33 1.0 10
- Haul Trucks 45,000 6 3 18 601 1.05 19 6 0.16 2.8 0.8
Priling Well Pad 50 oo Trucks 7,000 6 3 18 601 0.41 7.4 2 8 0.06 11 03 2
: Haul Trucks 45,000 6 3 18 601 1.05 19 6 0.16 2.8 0.8
P Well P - 1.2
roducing Well Padigid o Trucks 7.000 6 3 18 601 0.41 7.4 2 8 0.06 11 03
S Haul Trucks 45,000 6 3 18 601 1.05 19 6 0.16 28 0.8
New Pipel 8 1
ew Fipetine Pickup Trucks 7,000 6 3 18 601 0.41 7 2 0.06 11 03
o Haul Trucks 45,000 6 3 18 601 1.05 18.9 6 0.16 2.8 0.8
Electric Line Pickup Trucks 7,000 6 3 18 601 041 7.4 2 8 0.06 11 03 2
Well Head Semi Trucks 60,000 6 3 18 18 1.21 22 0.2 0.18 3 0.0
Compressor Haul Trucks 45,000 6 3 18 18 1.05 19 0 0 0.16 3 0.0 0
P Pickup Trucks 7,000 6 3 18 18 0.41 7 0 0.06 1 0.0
Central Semi Trucks 60,000 6 3 18 1 1.21 22 0.0 0.18 3 0.0
Compressor Haul Trucks 45,000 6 3 18 1 1.05 19 0 0 0.16 3 0.0 0
Station Pickup Trucks 7,000 6 3 18 1 0.41 7 0 0.06 1 0.0
Subtotal 45 7
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Table F1.2.17: No Action Fugitive Dust Emissions Estimates for Well
Construction Road Traffic

Emissions Estimation for Road Traffic
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~ PV PVys
. Round Trip|# of Round Trips| Miles Traveled Total # of Emissions Emissions
Construction Site [ 1o ype | VeNicle | iciance | per Well Pad or | per well Pador | wellsor | Sontrolled Controlled Em.
Activity weight | i) Station * er Station stations | E™ PR qomeny | COMVER | onsprof. activity)| Factor (bvmT) | (bweny | (tOM/ven- | (ton/proj.
(Ib) per Station P (IbVMT) type) prol- v type) activity)
Semi Rig Transport| g5 09 6 5 30 601 1.40 42 13 021 63 19
& Drill Rig
el aul Truck | 59000 6 5 30 601 110 33 100 017 50 15
Mud Haul Truck, - - g, 550 6 5 30 601 121 36 1 018 5 16
\Water Hauling
7,000 6 5 30 601 041 12 37 0.06 19 06
|Rig Crew
12,000 6 2 12 601 054 6 20 0.08 1.0 03
Rig Mechanics
Rig-up, Drilling, and
Rig-down Co. Supervisor 7,000 6 5 30 601 041 12 4 67 0.06 19 06 10
7,000 6 5 30 601 041 12 37 0.06 19 06
Tool Pusher
7,000 6 5 30 601 041 12 3.7 0.06 19 06
Mud Logger
. 7,000 6 5 30 601 041 12 37 0.06 19 06
Mud Engineer
45,000 6 5 30 601 105 314 9.4 016 47 14
Logg ngr Truck
orill Bit Delivery 7,000 6 5 30 601 041 12 4 0.06 19 06
Semi Casing 60,000 6 2 12 601 121 145 4 018 22 07
Haulers
Semi Completion, |15 400 6 8 48 601 171 82 247 0.26 123 37
Unit Rig
Semi Fracing
oiondor 85,000 6 2 12 601 144 17 5.2 022 26 08
Semi Pumping 80,000 6 2 12 601 1.40 17 50 021 25 08
Tank Battery
ubing Truck 60,000 6 2 12 601 121 145 44 018 22 07
Haul Cementer, 85,000 6 2 12 601 1.44 17 52 0.22 26 0.8
Pump Truck
Haul Cementer, 60,000 6 2 12 601 121 15 44 018 22 07
[Cement Truck
Haul Completion,
[Equip Truek 45,000 6 2 12 601 105 126 38 016 19 06
7,000 6 2 12 601 041 50 15 0.06 07 02
Haul Service Tools
Haul Perforators | - 5 6 2 12 601 105 126 38 0.16 19 06
Logging Truck
Haul Anchor 40,000 6 2 12 601 0.99 119 36 015 18 05
Installation
Haul Anchor 12,000 6 2 12 601 054 65 20 0.08 10 03
Testing
el Fracing Tank | 409% 6 2 12 601 099 119 36 015 18 05
\ell Completion & |Hau Fracing Pump| 29% 6 2 12 601 144 173 52 022 26 08
Testin
9 Haul Fracing 45,000 6 2 12 601 1.05 126 38 016 19 06
[Chemical
Heul Fracing Sand | 500% 6 2 12 601 121 145 44 018 22 07
Heul Fracing Other| #50% 6 2 12 601 144 17.3 5.2 022 26 08
153 23
il Welders 12,000 6 2 12 601 054 65 20 0.08 10 03
il Water Truck | 60000 6 8 48 601 121 58 17 018 9 26
Pickup Cementer, | - 7 54, 6 2 12 601 041 50 15 0.06 07 02
Engineer
Pickup Chasing 10,000 6 2 12 601 049 59 18 0.07 09 03
Crew
Pickup Completion {4, 6 8 48 601 0.49 237 71 0.07 36 11
crew
pickup Completion | - 7 5, 6 8 48 601 041 198 6.0 0.06 30 09
Pusher
Pickup Perforators | - 7 54, 6 8 48 601 041 198 6.0 0.06 30 09
Engineer
Pickup Fracing 10,000 6 8 48 601 049 237 71 0.07 36 11
Engineer
Pickup Co. 7,000 6 8 48 601 041 198 6.0 0.06 30 09
Supervisor
Miscellaneous 7,000 6 8 48 601 041 198 6.0 0.06 30 09
Supplies
Pickup Roustabout
crew 12,000 6 2 12 601 054 6 20 0.08 10 03
Semi Trucks 60,000 6 2 12 0 121 15 0.0 018 2 00
Well Head
Compressors Haul Trucks 45,000 6 2 12 0 105 13 0 016 2 0.0
Pickup Trucks 7,000 6 2 12 0 041 5 0 0.06 1 00
Semi Trucks 60,000 6 2 12 1 121 15 00 018 2 0.0
Central
Compressor Staton | aul Trucks 45,000 6 2 12 1 105 13 0 016 2 0.0
Pickup Trucks 7,000 6 2 12 1 041 5 0 0.06 1 0.0
Subtotal 220 33
TOTAL | 265 [ 40




Table F1.2.18: No Action Exhaust Emission Factors for Commuting Vehicles

Emission Factors for Road Traffic

Vehicle
Emission Factors (g/mi)
Type
Class NO, PMy 2P PM, 5 *° so,? co vOC
Light-Duty LDGT2 1.01 0.10 0.08 0.11 11.64 0.75
Gasoline Truck
Hea"y'TDrSfiD'ese' HDDV 8.13 1.96 1.81 1.63 17.09 4.83

® From BLM, 2003, APP_A21, table 1.1.2.2, estimated using EPA PART5 Model (1995)

® Including tire and brake wear emissions.

Source: EPA, AP-42, Volume Il, Appendix H-117, Table 3.1A.2 Light Duty Gasoline Powered Trucks Il and

Appendix H-259, Table 7.1.2 Heavy Duty Diesel Powered Vehicles (High Altitude; Model Year 1991-1997; 50,000 mileage) (6/30/95).
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Table F1.2.19: No Action Exhaust Emissions Estimates for Well Construction Road Traffic

Emissions Estimation for Road Traffic

Vehicle Round ', o Round Trips | Miles Traveled | Total # of Emissions
Construction Site Trip ot e | e ot et | wont pente o1
Destination oo Class | Distance pe'e’ esm“am" per o Z‘a‘zn‘” ;a"inss" Tbiwell pad, Ib/station, or 1b/project) Tton/vehicle Type) Tton/construction site)
P (mi) P P NO; Py P S0, [ VoC NO, Py | PM. | SO, ] CO ] voC NO, | PMp | PM. | SO, To__ [ voc
Driling Roads ~|Semi Trucks HDDV 6 3 18 601 0.32 0.08 0.07 0,06 0.68 0.19 01 002 | 002 | 002 | 02| o1 01 002 | 002 | oo 02 | o1
Producing Roads |Semi Trucks HDDV 6 3 18 501 0.32 0.08 0.07 0.06 0.68 0.19 0.1 002 | 002 | 002 | 02| o1 01 002 | 002 | o002 02 | o1
Haul Trucks HDDV 6 3 18 0.1 002 | 002 | 002 |o02| o1
Driling Well Pad 501 0:32 008 0.07 0.06 068 019 0.1 0.02 002 0.02 03 0.1
Pickup Trucks LDGT2 5 3 18 601 004 | 0004 0.003 0.004 0.46 0.03 00 | o001 | ooor | ooor | 01| o001
Haul Trucks HDDV 6 3 18 0.1 002 | 002 | 002 |o2| o1
producing el 601 0z | oo 0.07 0.06 0.68 0.19 01 002 | ooz | ooz 0z | o1
a pickup Trucks LoGT2 6 3 18 01 004 | ooos 0,008 0,008 046 003 00 | ooor | ooor | 0oor [ 01| oo
Haul Trucks HDDV 6 3 18 0.1 0.0 00 | 002 [o02]| o1
New Pipeline 601 03 0.08 0.07 0.06 0.68 0.19 01 00 00 00 0z | o1
pickup Trucks LoGT2 3 3 18 501 004 | o000 0.00 0.00 046 0.03 00 | ooor | ooor | 0oor [ 01| oo
Haul Trucks HDDV 6 3 18 0.1 002 | 002 | 002 | 02| o006
Electric Line 501 0.32 0.08 0.07 0.06 0.68 0.19 01 002 | 002 | oo 03 01
pickup Trucks LoGT2 3 3 18 501 004 | o004 0,003 0,004 046 0.03 00 | ooor | ooor | 0001 [ 01| oo
contar Semi Trucks HDDV 6 3 18 0 032 0.08 0.07 0.06 068 010 00 | 0000 [ 0000 | 0000 |000] 0000
(Compressor Haul Trucks HDDV 6 3 18 o 03 | oo 0.07 0.06 0.68 0.1 00 | 0000 | 0000 | 0000 [o000| 000 00 000 | o000 | 000 00 | oo
station
pickup Trucks LoGT2 3 3 18 o 004 | o000 0.00 0.00 046 003 00 | 0000 | 0000 | 0000 [ 00| o000
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Table F1.2.20: No Action Exhaust Emissions Estimates for Well Construction
Road Traffic

Emissions Estimation for Road Traffic
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Round
#of Round Trips ¥
Construction Site| o yog | Venicle | Tup [ NN TR | Mies Haveled | Toet e Emissions
ctivity YPe Class | Distance N "y Station Stations Thwell) onivehicle type) Ton/project actvity
(mi) per Station s NO, PM, PM; SO CO. VOoC. NO, PM. PM, SO; CO. voc NO, PM, PM; SO; CO. VoC.
[Semi Rig Transport | HDDV 3 17 102 601 183 | o044 041 037 384 109 05 | o1 [ o2 | ou | 12| oa3s
Fuel Haul Truck HDDY 6 17 102 o 183 | oas 0.41 037 384 109 o5 | o013 | o2 | om | 12| o3
[Mud Haul Truck, HDDV 6 17 102 183 044 0.41 037 384 109 05 01 01 01 12 03
Water 601
Rig Crew LoeT2 3 17 102 o 023 | o002 002 003 262 017 01 | 0007 | ooos | oooe | 08 | oos
Rig Mechanics HDDY 6 2 12 o 022 | o005 005 004 045 013 01 | oot | oows | 001 | 01| oos
Rig-up, Driling, Co. St LDGT2 6 17 102 023 0.02 0.02 0.03 262 0.17 01 0.01 0.01 0.01 08 0.05 27 06 05 05 95 16
and Rig-down 0. Supervisor 601
ool Pusher LoGT2 6 17 102 o 023 | o002 002 003 262 017 01 00 | oo [ oo [os| o1
Mud Logger LoeT2 6 7 102 o 023 | o002 002 003 262 017 01 00 | oo | oo [os| o1
Mud Engineer LoeT2 6 17 102 ™ 023 | o002 002 003 262 017 01 00 | oo | oo [os| o1
Logger, Engr Truck | HDDV 6 17 102 o 183 | oaa 0.41 037 384 109 05 o1 | o1 [ o1 |12 o3
Dril Bit Delivery LoGT2 6 17 102 o1 023 | o002 002 003 262 017 01 o001 | oo1 | oo1 [os| oos
[Semi Casing Haulers|  HDDV 6 9 54 o 097 | o023 022 019 203 058 03 | oo7 [ o006 | 006 | 06| o017
Semi Completion, HDDV 6 29 174 312 075 0.69 062 6.56 185 09 0.23 0.21 0.19 20 0.56
Unit Rig 601
Semi Fracing HDDV 6 6 36 065 0.16 0.14 013 136 038 02 0.05 0.04 0.04 04 012
Blender 601
[Semi Pumping Tank HDDV 6 9 54 097 023 0.22 0.19 203 0.58 03 0.07 0.06 0.06 06 017
atten 601
Tubing Truck HDDY 6 9 54 o 097 | o023 022 019 203 058 03 | o007 | 006 | 006 | 06| o017
Haul Cementer, HDDV 6 9 54 097 023 022 0.19 203 058 03 0.07 0.06 0.06 06 017
Pump Truck 601
Haul Cementer, HDDV 6 9 54 097 023 0.22 0.19 203 0.58 03 0.07 0.06 0.06 06 017
(Cement Truck 601
[Haul Completion HDDV 6 29 174 312 075 0.69 062 6.56 185 09 023 021 0.19 20 056
Equip Truck 601
Haul Service Tools | LDGT2 6 9 54 o 012 | oor 001 001 139 009 00 | 000 [ 000 | 000 | 04| o0s
Haul Perforators HDDV 3 9 54 097 023 0.22 0.19 203 0.58 03 0.07 0.06 0.06 06 017
Logging Truck 601
Haul Anchor HDDV 6 9 54 0.97 023 0.22 0.19 203 058 03 0.07 0.06 0.06 06 017
Installation 601
[Haul Anchor Testing |  HDDV 6 9 54 o 097 | o023 022 019 203 058 03 | oo7 | oos | 006 | 06| o017
Haul Fracing Tank | HDDV 6 6 36 o o065 | o016 014 013 136 038 02 005 | ooa [ oos [oa| o012
well Compleion & |aul Fracing Pump_[ DDV 6 6 36 o o065 | 016 014 013 136 038 02 005 | oos [ oos [o0a| o1
ITesin ol Frach
9 Haul Fracing HDDV 6 6 36 065 0.16 014 013 136 038 02 005 | 004 004 | 04 012
Chemical 601
Haul Fracing Sand |  HDDV 6 6 36 o o065 | o016 014 013 136 038 02 005 | ooa [ oos [ oa| o012
[Haul Fracing Other HDDV 6 6 36 601 0.65 0.16 0.14 013 136 0.38 02 0.05 0.04 0.04 04 012
88 20 19 17 | 235 | as
Haul Welders HDDV 6 6 36 ™ 065 | 016 014 013 136 038 02 005 | ooa [ oos [o0a| o1z
Haul Water Truck HDDV 6 29 174 601 312 075 0.69 062 6.56 185 09 023 0.21 0.19 20 0.56
[Pickup Cementer, LDGT2 6 9 54 0.12 0.01 0.01 0.01 139 0.09 00 0.00 0.00 0.00 04 003
Engineer 601
Pickup Chasing Crew|  HDDV 6 9 54 o 097 | o023 022 019 203 058 03 o1 | o1 | o1 [os| o2
Pickup Completion HDDV 6 29 174 312 075 0.69 062 6.56 185 09 0.2 02 0.2 20 06
forow 601
Pickup Completion LDGT2 6 29 174 039 0.038 0.029 0.043 4.46 029 012 0.011 0.009 0.013 13 0.09
Pusher 601
Pickup Perforations LDGT2 3 29 174 039 0.038 0.029 0.043 4.46 029 012 0,011 0.009 0,013 13 009
Engineer 601
Pickup Fracing HDDV 6 6 36 0.65 0.156 0.143 0129 136 0.38 019 0.047 0.043 0.039 04 012
Enginer 601
Pickup Co LDGT2 6 29 174 0.39 0.038 0.029 0.043 4.46 029 012 0.011 0.009 0.013 13 0.09
Supervisor 601
Pickup Misc Supplies| LDGT2 6 20 174 o 030 | oo 0029 0043 446 029 012 [ oo | oooe | oo [ 13| o0e
Pickup Roustabout HDDV 6 9 54 0.97 023 0.22 0.19 203 0.58 03 0.07 0.06 0.06 06 02
Crew 601
Semi Trucks HDDY 3 9 150 18 2eo | oss 060 054 s o0 00 | 0006 [ 0oos | ooos | 0os| oo
|ell Head [Haul Trucks HDDV 6 9 54 18 0.0 0.002 0.002 0.002 | 0.02 0.01
aul Trucks 0.97 023 0.22 0.19 203 0.58
Pickup Trucks LDGT2 6 9 54 18 012 001 0.01 001 139 0.09 0.0 0.000 0.000 0.000 00 0.00
- Semi Trucks HODV 3 9 150 1 seo | oss 060 054 65 o0 00 | 0000 | 0000 | 0000 | ooo| o001
Compressor
cormr Haul Trucks HDDY 6 9 54 1 0o | o 02 010 0s s 00 | 0000 [ 0000 | 0000 |000| o000
[Pickup Trucks LDGT2 6 9 54 1 012 0.01 0.01 001 139 0.09 0.0 0.000 0.000 0.000 00 0.00
subtotal 115 | 26 24 22 1 | 61
TOTAL 121 | 28 | 25 | 23 | 3 | 65
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Table F1.2.21: No Action Emission Factors and Estimates for Central Compressor Stations

Emission Factors for Natural Gas-Fired Compressors

Compressor Horse-Power Emission Factors (g/hp-hr) 2
P Rating NOX ® PM;,°° S0,° Co VOC HCHO
Central
Compressor Rich Burn 50,000 1.00 1.8E-01 2.0E-03 2.00 1.00 0.07
Station

® From State of Wyoming AQD BACT

® From BLM, 2003. Source: EPA, AP-42, Volume I, Section 3.2 Natural Gas-Fired Reciprocating Engines, Table 3.2-2 & 3.2-3 (7/00)
° From BLM, 2003. Emission factor for PM, s was assumed to be the same as that for PM,.

Emissions Estimation for Compressors

; Total Emissions (ton/year)
Type of Total # of Operating Operating
< Hours
Compressors Station-Year
per Year NOXx PMyo SO, co voC HCHO
Central
Compressor 0 8,760 0 0 0 0 0 0
Station
Total 0 0 0 0 0 0
Emissions per

Compressor =  emission factor g/hp-hr*compressor engine hp rating*(453.6g/Ib)

NOX Emissions= (1.0 g/hp-hr*50,000 hp)/453.6g/lb = 110.23 Ib per hour*8760 hours*0 stations/2000Ib per ton = 0 tpy
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Table F1.2.22: No Action Emission Factors for Well Head Compressors

Emission Factors for Natural Gas-Fired Compressors

i Emission Factors (g/hp-hr)
Capacity
C Mak Model
ompressor ae ode (hp) NOx *¢ PMy, "¢ S0," co vOC HCHO
Well Head Lean Burn 50% Caterpillar G3516LE 200 1.50 6.6E-02 2.0E-03 0.50 1.00 0.07
Compressors Rich Burn 50% Waukesha 7044GSI 200 1.00 6.6E-02 2.0E-03 2.00 1.00 0.05
#BACT

® From BLM Rawlins RMP, 2005. Source: EPA, AP-42, Volume |, Section 3.2 Natural Gas-Fired Reciprocating Engines, Table 3.2-2 & 3.2-3 (7/00).
° From BLM Rawlins RMP, 2005. Emission factor for PM, s was assumed to be the same as that for PMyj,.

d Equipped with oxidizing catalyst and from Caterpillar gas engine technical data
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Table F1.2.23: No Action Emissions Estimates for Well Head Compressors

Emissions Estimation for Compressors

; Total Emissions (ton/year)
Type of Total # of Operating Operating
. Hours
Compressors Station-Year
per Year NOXx PM,, SO, co VvOC HCHO*
Well Head 18

Compressors 8,760 43.45 2.30 0.07 43.45 34.76 2.09

Total 43.45 2.30 0.07 43.45 34.76 2.09

Total conventional well production based on 50,000 CF/day/well
*HCHO= formaldehyde
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Table F1.2.24: No Action VOC Emission Factors for Dehydration and Condensate
Tank Flashing During Production Operations

VOC Emission Factors Dehydration and Condensate Tank Flashing

Dehydration VOC Emissions
0.3759 Ib/nr per MMSCF per day #

® Generated from GRI-GLYCalc Version 4.0 and South Piney AQ Analysis
Emission factor changed from 0.2164 Ib/hr to 0.3759 Ib/hr due to adding C9 and C10 components from S. Piney gas analysis

Flashing Emissions
0.023 Ib/hr controlled 2 [0.387 Ib/hr uncontrolled *
#from E&P Tank Version 2.0 as per South Piney AQ Analysis
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Table F1.2.25: No Action VOC Emissions for Dehydration and Condensate Task
Flashing During Production Operations

Estimate for Dehydration VOC Emissions per year

Hours of Total VOC
VOC Emission Factor Ib/hr Total Number of Wells Operation per S
Emissions tpy
year
0.3759 601 8760 990
Assume 1.0 MMSCF gas production per well per day

Estimate for VOC Controlled Condensate Tank Flashing and Flaring Emissions per year

Total Number of VOC Controlled Hours of Total VOC
Total Field Condensate bbl/day Emission Factor | Operation per | Emissions
Condensate Tanks
Ib/hr year tpy
4,207 421 0.023 8760 42

Assume 10 barrels of condensate and produced water per MMCF
HAP emissions represented on summary tables

Assume 70% of condensate tanks operate with a combustion chamber emission control device

Estimate for VOC Uncontrolled Condensate Tank Flashing Emissions per year

voc Hours of Total VOC
Total Field Condensate bbl/da: Total Number of Uncontrolled Operation per | Emissions
y Condensate Tanks Emission Factor P P
year tpy
Ib/hr
| 1,803 180 0.387 8760 306

Assume 10 barrels of condensate and produced water per MMCF
HAP emissions represented on summary tables

Assume 30% of condensate tanks operate without an emission control device
Assume one tank per well
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Table F1.2.26: No Action Emission Factors for Dehydrator Heaters for Production

Operations
Emission Factors for Dehydrator Heaters
Unit NO, PMy,® SO, cO VOC
Ib/MMscf 100 7.6 0.6 84 5.5
Ib/MMBtu® 9.80E-02 7.45E-03 5.88E-04 8.24E-02 5.39E-03

% From BLM, 2003. Emission factor for PM, s was assumed to be the same as that for PMyg.

® From BLM, 2003. Assumed a fuel heating value of 1,020 Btu/scf.

Source: EPA, AP-42, Volume I, Section 1.4 Natural Gas Combustion (7/98).

C:\DOCUME~1\r2alexan\LOCALS~1\Temp\notes6030C8\Appendix_C_Air_Quality_project_emissions.doc

107



Table F1.2.27: No Action Emissions Estimates for Dehydrator Heaters for Production

Operations
Emission Estimate for Dehydrator Heaters

Total Emissions (ton/year
Operating Hours DehydraFor Fuel Number of ( yean
Year Heater Size Usage Wells
per Year MMBtu/hr | MMCFlyr NOX PMso SO, co voc
| 2,190 0.50 1.07 601 32 2 0 27 2

¢ Assumed operating 15 minutes per hour per day
Assume Dehydrator Heater Operation at each well site
HAP emissions represented on summary tables
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Table 1.2.28: No Action Emission Factors fir Three-Phase Separator Heaters
Emission Factors for Three-Phase Separator Heaters

Unit NO, PMy,© SO, CcCO VOC
lb/MMscf 100 7.6 0.6 84 5.5
lb/MMBtu ° 9.80E-02 7.45E-03 5.88E-04 8.24E-02 5.39E-03
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Table F1.2.29: No Action Emissions Estimates for Three-Phase Separator-Heaters

Emission Estimates for Three Phase Separator Heaters

Operating Hours Ser;?;ztor UFSlgzle Number of Total Emissions (ton/year)
a
per Year MMBtu/hr | MMCFiyr Wells NOx PMyo SO, co vOC
2,190 0.50 1.07 601 32 2 0 27 2

% Assumed operating 15 minutes per hour per day
Assume Dehydrator Heater Operation at each well site
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Table F1.2.30: No Action Emissions Estimates for Condensate Tank Heaters

Emission Estimates for Condensate Tank Heaters

Operating Hours Tank Heater Fuel Number of Total Emissions (ton/year)
a Size Usage Condensate
per Year MMBtu/hr | MMCFyr Tanks . PMuo SO, co voc
2,190 0.50 1.07 601 32 2 0 27 2

% Assumed operating 15 minutes per hour per day

Assume a separator and heater for each well
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Table F1.2.31: No Action Emission Estimates for Produced Water Tank Heaters

Emission Estimates for Produced Water Tank Heaters

Operating Hours Tank Heater Fuel Number of Total Emissions (ton/year)
a Size Usage Produced
per Year MMBtu/hr | MMCF/yr | Water Tanks NOX PMuo SO, co voc
2,190 0.50 1.07 601 32 2 0 27 2

% Assumed operating 15 minutes per hour per day
Assume a heater for each tank
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Table F1.2.32: No Action Fugitive Dust Emission Factors for Production
Operations Road Traffic

Emission Factors for Road Traffic

E [Ib/VMT] =

k(s/12)%(W/3)°

(M/0.2)°

Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).

Variable Description

Constant PMyo PM25
k 1.8 0.27
a 1 1
d 0.5 0.5
c 0.2 0.2
Assumed
Value Reference

E = size-specific emission factor (Ib/VMT)

s = surface material silt content (%)

W = mean vehicle weight (tons)

M = surface material moisture content (%) 0.2

CE = control efficiency for watering (%)

BLM, 2003. (EPA, AP-42, Volume I,
Section 13.2.2 Unpaved Roads (9/98))

35 Assume a light-duty truck of 7,000 Ib (BLM,2003)

51

default value in EPA, AP-42, Volume |,
Section 13.2.2 Unpaved Roads (9/98)

EPA, Control of Open Fugitive Dust Sources,

50 Section 5.3.1 Watering of Unpaved Surfaces (1988)
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Table F1.2.33: No Action Fugitive Dust Emissions Estimates for Production Operations Road Traffic

Emissions Estimation for Road Traffic

PM;o PM; 5
Av Total # Emissions Emissions
Vehiéle Total # of Inspection Total # of Inspection Total #
Activity Compressor Station|Vehicle Type| Weight Operating Visits per Visits per pear Miles per Em. Factor Em. Factor
(Ibg) Stations Station per pery! Inspection (Ib/VMT) a (Ib/stn-yr) (ton/proj.) (Ib/VMT) (Ib/stn-yr) (ton/proj.)
year
Inspection Visits Central Compressor
for Compressor N p Pickup Truck 7,000 0 52 0 10 0.63 6.3 0.0 0.09 0.9 0.00
- Station
Stations
Total 0.0 0.0

#BLM, 2003. Table APP_A21, field and sales compressors are visited using a 200 hp pick up truck (4 wheels) once a week
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Table F1.2.34: No Action Exhaust Emission Factors for Production Operations Road Traffic
Exhaust Emission Factors for Road Traffic

Emission Factors (g/mi)
NO, PM;, 2" PM, ¢ *° SO, ? cO VOC

Vehicle Class

Light-Duty

Gasoline Truck 101 0.10 0.08 0.11 11.64 0.75

#From BLM, 2003, table 1.1.2.2

b Including tire and brake wear emissions.
Source: EPA, AP-42, Volume Il, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks Il
(High Altitude; Model Year 1991-1997; 50,000 mileage) (1985).
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Table F1.2.35: No Action Exhaust Emissions Estimates for Production Operations Road Traffic

Exhaust Emissions Estimation for Road Traffic

Av Total # Emissions
Vehiéle Total #of | Inspection Total # of Inspection Total #
Activity Compressor Station [Vehicle Type Weight Operating | Visits per Visits per ‘y)ear Miles per (Ib/station-yr) (ton/project)
(Ib) Stations S‘ayzgrpe' Inspection NO, PMyo PM,s 50, co voc NO, PMy | PMys S0, co voc
Inspection Visits Central Compressor
for Compressor Station P Pickup Truck | 7,000 0 52 0 10 0.02 0.00 0.00 0.00 0.26 0.02 0.000 0.000 0.000 0.000 0.000 0.000
Stations
Total 0.00 0.00] 0.00 0.00 0.00 0.00!

2BLM, 2003. Table APP_AZ21, field and sales compressors are visited using a 200 hp pick up truck (4 wheels) once a week

Emissions per
well = emission factor g/mile*total miles per inspection/453.6 g/lb

C:\DOCUME~1\r2alexan\LOCALS~1\Temp\notes6030C8\Appendix_C_Air_Quality_project_emissions.doc

117



C:\DOCUME~1\r2alexan\LOCALS~1\Temp\notes6030C8\Appendix_C_Air_Quality_project_emissions.doc

118



Table F1.2.36: No Action Fugitive Dust Emission Factors for Well Workover Road Traffic

Emission Factors for Road Traffic

k(s/12)2(W/3)*

E [Ib/VMT] = 0.2

Constant PMo PM; 5
k 1.8 0.27
a 1 1
d 0.5 0.5
c 0.2 0.2

Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).

E = size-specific emission factor (Ib/VMT)

s = surface material silt content (%)
W= mean vehicle weight (tons)

W= mean vehicle weight (tons)

W = mean vehicle weight (tons)

M = surface material moisture content (%)

CE = control efficiency for watering (%)

51
60

30

3.5

0.2

50

BLM, 2003. (EPA, AP-42, Volume I,
Section 13.2.2 Unpaved Roads (9/98))

Assume workover rig 120,000 Ibs
Assume haul truck 60,000 Ibs

Assume pickup truck weight of 7,000
lbs

Default value in EPA, AP-42, Volume I,
Section 13.2.2 Unpaved Roads (9/98)

EPA, Control of Open Fugitive Dust
Sources,
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Table F1.2.37: No Action Fugitive Dust Emissions Estimates for Well Workover Road Traffic

. . PMyo PM, 5
o ' A\(. Rognd Trip| # of Round Miles Total # of Emission Emissions Emission Emissions
Activity Vehicle Type| Vehicle Distance Trips Traveled Wells Factor Factor
Weight (Ib) (mi) per Well per Well Drilled (IbAVMT) ® (Ib/well) |(ton/proj. (bAVMT) ® (Ib/well) | (ton/proj.)
Workover Rig] 120,000 6 3 18 601 2.6 47 14 0.1 2 0.5
Well Workover
Haul Truck 60,000 6 3 18 601 1.8 33 10 0.4 6 1.9
Pickup Truck 7,000 6 3 18 601 0.6 11 3 0.2 3 0.9
Total 28 3.4

#BLM, 2003. Table APP_A21.
® BLM, 2003. No dust control measures would be applied.
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Table 66: No Action Exhaust Emission Factors for Well Workover On-Site Industrial Engines
Emission Factors for Industrial Engines

Fuel T Emission Factors (Ib/hp-hr)
uet type NO, PMyo SO, co VOC
Diesel 2.40E-02 5.73E-04 | 4.05E-04 5.50E-03 | 7.05E-04

EPA, AP-42, Volume I, Section 3.4 Large Stationary Diesel and all Stationary Dual Fuel Engines (10/96).
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Table 67: No Action Exhaust Emission Estimates for Well Workover On-Site Industrial Engines

On-Site Exhaust Emissions Estimation for Industrial Engines

Emissions
) Ave. Operating | Total # of (Ib/well) (ton/project)
- . Capacity | Operating
Activity Equipment (hp) Load Hours Wells
i NO. PM SO, NO. PM SO,
Factor (%) per well Drilled M 10 M Cco VOC M 10 M co VOC
Truck-
Well Workover . 600 0.7 30 601 302 7 5 69 9 91 2.2 1.5 20.8 2.7
Mounted Unit

Emissions per well

NOx Emissions=

emission factor Ib/hp-hr*engine hp rating*operating hours*engine load factor %

302 Ib/well*601 wells

2000Ib/ton

=91 tons
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Table 68: No Action Exhaust Emission Factors for Well Workover Road Traffic
Emission Factors for Road Traffic

. Emission Factors (g/mi)
Vehicle Class NO, PV PM, " SO, 7 o VOC
Light Duty Gasoline
Truck (LDGT?) 1.01 0.10 0.08 0.11 11.64 0.75
Heavy-Duty Diesel
Truck (HDDV) 8.13 1.96 1.81 1.63 17.09 4.83

% BLM, 2003. Estimated using the EPA PART5 model (1995).

® BLM, 2003. Including tire and brake wear emissions.

Source: EPA (1985), AP-42, Volume I, Appendix H-259, Table 7.1.2 Heavy Duty Diesel Powered Vehic
(High Altitude; Model Year 1991-1997; 50,000 mileage).
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Table 69: No Action Exhaust Emission Estimates for Well Workover Road Traffic

On-Road Exhaust Emissions Estimation for Road Traffic

Workover Rig
Emissions per well

(453.6 g/lb)

emission factor g/mile*distance in miles
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Vehicle Round Trip Round Trip Miles Total # of Emissions
Activity Type Class Distance Per Well Traveled Wells (Ib/well) (ton/project)
(mi) per Well | Drilled NO, PM,o PM, ¢ SO, co VOC NO, PM,o PM, SO, co VOC
Workover Rig HDDV 6 3 18 601 0.3 0.1 0.1 0.1 0.7 0.2 0.1 0.0 0.0 0.0 0.2 0.1
\Well Workover Haul Truck HDDV 6 3 18 601 0.3 0.1 0.1 0.1 0.7 0.2 0.1 0.0 0.0 0.0 0.2 0.1
Pickup Truck | LDGT2 6 3 18 601 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.1 0.0
TOTAL 0.2 0.0 0.0 0.0 0.5 0.1




Table 70: No Action Fugitive Dust Emissions for Well and Pipeline Road Traffic

Emission Factors for Road Traffic

k(s/12)4(W/3)"

E [Ib/VMT] = 0.2

Constant PMyo PMz s
k 1.8 0.27
a 1 1
d 0.5 0.5
c 0.2 0.2

Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).

E = size-specific emission factor (Ib/VMT)

s = surface material silt content (%)

W = mean vehicle weight (tons)

M = surface material moisture content (%)

Control efficiency for watering (%) =

51

3.5

0.2

50

BLM, 2003. (EPA, AP-42, Volume |,
Section 13.2.2 Unpaved Roads (9/98))

Assume a light-duty truck of 7,000 Ib (BLM,2003)

Default value in EPA, AP-42, Volume I,
Section 13.2.2 Unpaved Roads (9/98)

EPA, Control of Open Fugitive Dust Sources,
Section 5.3.1 Watering of Unpaved Surfaces
(1988)
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Table 71: No Action Fugitive Dust Emission Estimates for Well and Pipeline Road Traffic

Well & Pipeline Fugitive Dust Emissions Estimation for Road Traffic

Ay Vehicle | Round Trip | #of Wells | #of Visits | Miles Traveled | Total #of PMo PMas
Activity Vehicle Type Wéight (ib) Distance Visited per Well per Well Operating | Em. Factor Emissions Em. Factor Emissions
(mi/day) per Day ® [ per Year” per Year Well-Yr (Ib/VMT) | (Ib/well-yr) (ton/proj.) (Ib/VMT)® | (Ib/well-yr) | (ton/proj.)
Visits for Inspection| ;6 s picyup] 7,000 75 120 3 1.875 601 063 1.2 0 0.09 02 01
and Repair

# BLM, 2003. Table APP_A21.xls
° BLM, 2003. Table APP_A21.xls
° BLM, 2003. Table APP_A21.xls
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Table 72: No Action Exhaust Emission Factors for Well and Pipeline Road Traffic

Exhaust Emission Factors for Road Traffic

Emission Factors (g/mi)
NO, PMyo *° PM, 5 %" so, ® co VOC

Vehicle Class

Light-Duty Gasoline|

1.01 0.10 0.08 0.11 11.64 0.75
Truck

& From BLM, 2003, table 1.1.2.2

® From BLM, 2003, table 1.1.2.2; including tire and brake wear emissions.
Source: EPA, AP-42, Volume II, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks Il
(High Altitude; Model Year 1991-1997; 50,000 mileage) (1985).
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Table 73: No Action Exhaust Emission Estimates for Well and Pipeline Road Traffic

Well & Pipeline Exhaust Emissions Estimation for Road Traffic

Vehicle Round Trip | #of Wells |  # of Visits Miles Traveled Total # of Emissions
Activity T a Distance Visited per Well per Well Operating (Ib/well-yr) (ton/project)
ype ass (mi/day) | perDay® | per Year® per Year Wwell-yr NO, PMyo PM,5 SO, ) VOC NO, PMy, | PM,s SO, co VOC
V'S“lez’é”:pzeirc“m 200-hp Pickup|  LDGT2 75 120 3 1875 601 0.00 0.000 0.000 0.000 0.0 0.00 000 | 0000 | 0000 | 0.000 0.0 0.00

#From BLM, 2003, APP_A21, table 1.2.
® Wells visited once per month
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Table 74: No Action Road Maintenance Emissions Estimation Information

. . Road # of
. . Equipment/Vehicle Length Operating
Maintenance
T Fuel c itv (h Worked On Hours
ype ue apacity (hp) per Day per Day
Hea
.Vy b Diesel 135°¢ 6 10
Equipment
Summer c i
ommuting . d e
Vehicle Gasoline 225 6 1
Hea .
.Vy b Diesel 135° 5 10
Winter Equipment
Commuting . d e
Vehicle Gasoline 225 6 1.5
4 BLM, 2003. Road maintenance would be made twice in summer and once in winter every year.
b BLM, 2003. Assume a motor grader.
° BLM, 2003. Assume 135 hp.
d BLM, 2003. Average round trip mileage on unpaved road.

¢ BLM, 2003.

Assume one round trip per day.

Estimation of Total and Cumulative Length of Roads

Total Length of Roads Built (mi/pad) *°

0.9

Cumulative Length of Roads Maintained © (mi)

541

? Reflects combination of drilling and producing roads
b= drilling roads 0.5 mile per well and access roads are 0.4 mile per well for a total of 0.9 mile per well pad

¢ = 0.9 miles of road built per pad*1861 well pads = 1,675 miles of roads to maintain

Estimation of Total Operation Days and Hours

# of Cumulative | Road Length # Of. Total # of
. Operating . Total # of

Season Operation Length of Worked On Operating .

er Year Roads (mi-yr) (mi/day) Hours Days Operating Hours

P y y per Day y
Summer 2 541 6 10 180 1,803
Winter 1 541 5 10 108 1,082
Total 288 2,885
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Table F1.2.47

: No Action Road Maintenance Fugitive Dust Emission Factors for

Grader
Emission Factors for Grader
Emission Factor Equation a Emission
Pollutant (Ib/VMT) S “ (mph) Factor
(Ib/VMT)
PMyo E = (0.6)(0.051) S* 5 0.765
PM; 5 E = (0.031)(0.04) S°° 5 0.069

% Assumed a mean vehicle speed (S) of 5 mph. (BLM, 2003)

Source: EPA, AP-42, Volume I, Section 11.9 Western Surface Coal Mining (10/9
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Table 75: No Action Road Maintenance Fugitive Dust Emissions Estimates for Grader

Fugitive Dust Emissions Estimation for Grader

Total#of | el ol mil PMio PM,
Activity Equipment Operating Sezgd (emlch? M(;iar:tai;zz Em. Factor Emissions Em. Factor | Emissions
Hours @ P P (Ib\VMT) (ton/proj.) (bAVMT) | (ton/proj.)
Road Grader 1,731 5 8,654 0.765 3 0.069 0.3
Maintenance

@ Assumed that a grader would operate for 60% of the time, considering hours for preparation and closing of the shift, lunch break, and other extra activities. (BL}
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Table F1.2.49: No Action Road Maintenance Exhaust Emission Factors for Grader

Emission Factors for Grader

Equipment Emission Factors (g/hp-hr)
quip NO, PM,,° SO, CO VOC
Grader 7.14 0.63 0.87 1.54 0.36

% Emission factor for PM, s was assumed to be the same as that for PM,. (BLM, 2003)
Source: EPA, AP-42, Volume II, Section 1I-7 Heavy-Duty Construction Equipment (1985).
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Table F1.2.50: No Action Road Maintenance Exhaust Emissions Estimates for Grader

Exhaust Emissions Estimation for Grader

Total # of Emissions
- . . ; (Ib/hr) (ton/project)
Activity Vehicle Type| Capacity (hp) | Operating
Hours ? NO, PMy,° SO, co \Yelo} NO, PMy," SO, co VOC
Road
) Grader 135 1,731 213 0.19 0.26 0.46 0.11 2 0.2 0.2 0.4 0.1
Maintenance

@ Assumed that a grader would operate for 60% of the time, considering hours for preparation and closing of the shift, lunch break, and other extra activities. (BLM, 2003)
° Emissions of PM, s were assumed to be the same as those for PM,.
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Table 76: No Action Fugitive Dust Emission Factors for Commuting

Maintenance Vehicles

Emission Factors for Commuting Maintenance Vehicles Road Traffic

Constant PMyq PM, g
k 2.6 0.38
E [IbVMT] = k(s/lZ)a(WC/3)d a 1 1
(M/0.2) d 0.5 0.5
c 0.2 0.2
Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).
Assumed
Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
. . DLIVI, £UVUS. (EFA, AFF-4<4, VUIULIIE I,
s = surface material silt content (%) 51 Cartinn 129 9 1 lnmausd Dasde (0/0QW
W = mean vehicle weight (tons) 35 Assume a light-duty truck of 7,000 Ib (BLM,200
M = surface material moisture content (%) 0.2 BLM, 2003. Default value in EPA, AP-42,
Volume I, Section 13.2.2 Unpaved Roads
Control efficiency for watering (%) = 50 BLM, 2003. EPA, Control of Open Fugitive

Dust Sources, Section 5.3.1 Watering of

Unpaved Surfaces (1988)
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Table F1.2.52: No Action Fugitive Dust Emission Estimates for Commuting Maintenance

Vehicles
Emissions Estimation for Commuting Maintenance Vehicles Road Traffic
: PM3, PM, 5

o . Av. Vehicle Roynd Trip | Total #.Of Total Miles L .

Activity Vehicle Type . Distance Operating Em. Factor Emissions | Em. Factor Emissions
Weight (Ib) ) Traveled a ) a )

(mi/day) Days (Ib/VMT) (ton/proj.) (Ib/VMT) (ton/proj.)

Road Pickup Truck 7,000 6 288 1,731 0.91 08 0.13 0.1

Maintenance

% No dust control measures would be applied (BLM, 2003).
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Table F1.2.53: No Action Exhaust Emission Factors for Commuting Maintenance Vehicles
Exhaust Emission Factors for Commuting Maintenance Vehicles Road Traffic

Emission Factors (g/mi)
NO, PMy,*° PM, 5" SO, ? co VOC

Vehicle Class

Light-Duty

Gasoline Truck 1.0l 0.10 0.08 0.11 11.64 0.75

4 BLM, 2003. Estimated using the EPA PART5 model (1995).
® BLM, 2003. Including tire and brake wear emissions.
Source: EPA (1985), AP-42, Volume I, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks Il
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Table F1.2.54: No Action Exhaust Emission Estimates for Commuting Maintenance Vehicles

Exhaust Emissions Estimation for Commuting Maintenance Vehicles Road Traffic

Vehicle Round Trip | Total # of ; Emissions (ton/project)
o ) ) Total Miles
Activity Distance Operating Traveled
Type Class (mi/day) Days NO, PM,, PM, 5 SO, CcO VOC
‘Road Pickup Truck LDGT2 6 288 1,731 0.00 0.000 0.000 0.000 0.02 0.00
Maintenance
Emissions = emission factor g/mile*total distance in miles

(453.6 g/Ib)(2000Ib/ton)
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Table F1.2.55: No Action Fugitive Emission Factors for Long-Term Production
Operations. Compressor Maintenance Vehicles Road Traffic.

Emission Factors for Compressor Maintenance Vehicles Road Traffic: Long-term Production

Constant PMio PM, 5
k 1.8 0.27
a d
E [Ib/AVMT] = k(s/12) (WC/S) a 1 1
(M/0.2) d 0.5 0.5
C 0.2 0.2
Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).
Assumed
Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
BLM, 2003. (EPA, AP-42, Volume I,
s = surface material silt content (%) 5.1 Section 13.2.2 Unpaved Roads (9/98))
W = mean vehicle weight (tons) 3.5 Assume a light-duty truck of 7,000 Ib (BLM,2003)
M = surface material moisture content (%) 0.2 Default value in EPA, AP-42, Volume |,
- 0 : Section 13.2.2 Unpaved Roads (9/98)
- . EPA, Control of Open Fugitive Dust Sources,
Control efficiency for watering (%) = 50 P g

Section 5.3.1 Watering of Unpaved Surfaces
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Table F1.2.56: No Action Fugitive Emissions Estimates for Long-Term Production Operations.
Compressor MaintenanceVehicles Road Traffic.

Fugitive Dust Emissions Estimation for Compressor Maintenance Vehicles Road Traffic: Long-term Production

PMyo PM2.5
Activity Vehicle Type Q}léivﬁ?l(ﬂ;; Cogwtztriisnsor # of Stations #Zfr\\/(':;rs Total #_qlt_:ffound D?;L;:SGT{:T% T_?::LZ!ES Em. Factor Emissions Em. Factor | Emissions
9 P P (bvMTY?® | (toniproj) | (bvMT)® | (tonsproj.)
Maintenance
Visits to Central Central
Pickup Truck 7,000 Compressor 0 3 0 10 0 0.63 0.0 0.09 0.0
Compressor X
. Station
Stations
Total 0.0 0.0

# No dust control measures would be applied (BLM, 2003, table APP_A21 xls).




Table 77: No Action Exhaust Emission Factors for Long-Term Production Operations.

Compressor Maintenance Vehicles Road Traffic.
Exhaust Emission Factors for Commuting Maintenance Vehicles Road Traffic: Long-term Production

Emission Factors (g/mi)
NO, PMyo*° PM, 5" so,? co VOC

Vehicle Class

Light-Duty

Gasoline Truck 101 0.10 0.08 0.11 11.64 075

® BLM, 2003. Estimated using the EPA PARTS5 model (1995).
® BLM, 2003. Including tire and brake wear emissions.
Source: EPA (1985), AP-42, Volume Il, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks Il
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Table 78: No Action Exhaust Emissions Estimates for Long-Term Production Operations.
Compressor Maintenance Vehicles Road Traffic.

Emissions Estimation for Road Traffic

Activit Vehicle Compressor #of Stations # of Visits | Total # of Round | Round Trip Total Miles Emissions (ton/project)
Y Station per Year Trips Distance (mi) Traveled
Type Class NO, PMyg PM, 5 SO, co VvOoC
e
Pickup Truck LDGT2 Compressor 0 2 0 10 0 0.000 0.0000 0.0000 0.0000 0.000 0.000
Compressor X
N Station
Stations
Total 0.000 0.0000 0.0000 0.0000 0.00 0.000

Emissions per
Station = emission factor g/mile*total distance in miles
(453.6 g/Ib)(2000Ib/ton)
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Table 79: No Action Natural Gas Well Condensate VOC Emissions
Tanks 4.0 Natural Gas Well Condensate VOC Emissions

City: Price, Utah

Type of Tank: Vertical Fixed Roof

Size: 400 bbl
Shell height: 20 ft

Diameter: 12 ft

Ave. Liquid height: 10 ft Turnovers: 12

Color: White

Assume 9 bbl per MMCF gas production

Natural Gas Well Condensate VOC Emissions

VOC Losses

Components

Working Loss
(Ibs)?

Breathing Loss
(Ibs)?

Total Emissions
per tank (Ibs)

Total Number of
Tanks

Total Tank
Emissions (tpy)

Gasoline (RVP8)

1082.95

985

2068

88

91.07

Meteorological Data used in Emissions Calculations: Grand Junction, Colorado (Avg Atmospheric Pressure = 12.27 psia)

& Calculated from Tanks 4.0
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Table F1.2.60: No Action Natural Gas Well Condensate Truck Loadout VOC

and HAP Emissions
Natural Gas Well Condensate Truck Loadout VOC Emissions

Emissions were estimated based on Equation (1) of AP-42, Section 5.2

L = 12.46 SPM
T

L, = Loading Loss pounds per 1000 gallons (Ib/10° gal) of liquid loaded

S = a saturation factor
P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia)
M = molecular weight of vapors, pounds per pounds-mole (Ib/lb-mole)
T = temperature of bulk liquid loaded (F+460)

S =1.45 (From Table 5.2-1, splash loading into tanker truck)

P = 8.0 psia

M =68 Ibs/Ib-mole
T =512.62, liquid bulk temp is 52.95 (from Tanks 4.0)

L, = 12.46 (1.45*8*68)/512.62 =

L, =19.17 Ibs/1,000 gal

19.17297023

Natural Gas Well Condensate Truck Loadout VOC Emissions

Emission Factor Annual
(Ibs/1,000 Condensate Condensate | Total Emissions
Pollutant gallons) Volume bbl # | (1,000 gallons) tpy
VOCs 19.17 1,316,190 55,280 530

a Assume 50,000CFY conventional gas production, 9 bbl condensate per MMCF gas production
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Table F1.2.61: No Action Project Emissions Summary

Moxa Arch Proposed Action Alternative Annual Emissions Summary 2013

Activity PMyo PM, 5 NOx S02 co voC HAPs®

Tons Tons Tons Tons Tons Tons Tons

Well Pad Construction 60 9 --- --- --- --- ---

Heavy Equipment Vehicle Traffic & Well Flaring 130 130 4573 103 1288 2850 285
Commuting Vehicles - Construction 268 42 12 2 35 6 1
Wind Erosion 1447 579 - - - ---
Sub-total: Construction © 272 109 655 15 189 408 41
Natural Gas Compression - Operations 0 0 0 0 0 0 0
Well Head Compression - Operations* 2 2 43 0 43 35 6
Dehydrator & Separator Heater - Operations * 5 5 65 0 54 4 0
Condensate & Produced Water Tank Heaters - Operations 5 5 65 0 54 4 0

Dehydrator VOC, Condensate Tank Flashing & Flaring - Operations ® - --- --- - --- 1338 134
Station Visits - Operations 0 0 0 0 0 0 0
Well Workover - Operations 30 3 91 2 21 3 0
Well & Pipeline visits for Inspection & Repair - Operations 0 0 0 0 0 0 0
Tank Condensate & Truck Loadout --- - - --- --- 0 0

Sub-total: Operations 42 16 264 2 173 1,382 140
Road Maintenance 4 1 2 0 0 0 0
Compressor Maintenance 0 0 0 0 0 0 0
Sub-total: Maintenance 4 1 2 0 0 0 0

Grand Total: Natural Gas Long-term Development 319 125 920 18 363 1,790 181

#PM, s assumed = PM, for this source.

® HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1, and formaldehyde HAP added for gas compression

© Construction emissions divided by 20 (for 20 years) to represent annual emission totals
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Table F1.3.1: High Core Action Assumptions

INPUTS & ASSUMPTIONS

Description Value Source Notes
Control Efficiency (C) of watering 0.5 BLM 2003; Table APP_a21.xls
EPA, AP-42, Volume I, Section
TSP Emission Factor 1.2 13.2.3 Heavy Construction Tons TSP/acre-month
Conversion factor for TSP to PM-10 0.26 BLM 2003; Table APP_a21.xls Percentage of TSP
Conversion factor for PM-10 to PM2.5 0.15 BLM 2003; Table APP_a21.xls Percentage of PM-10
Total number of wells in the ground 2031 5165 EOG Resources
Total number of pads in 2031 5165 EOG Resources
Number wells to estimate construction emissions in 2031 5165 EOG Resources
Compression per well 200 EOG Resources
Average HP of the central compressor station 50,000 EOG Resources
Total number of well head compressors in 2031. 155 EOG Resources

Well Emission Assumptions:

Emission factors derived from AP-42 or otherwise noted

Gas compressors assumed to be BACT equipped

Assume diesel fuel sulfur content of 0.05% for diesel engines

Well condensate production assumed to be from wells with Best Available Control Technology (BACT)

Emission factor for PM, 5 was assumed to be the same as that for PM,, for the following categories, heavy equipment traffic, natural gas compression, dehydrators, separators
and flashing emissions.

Hazardous Air Pollutants (HAPS) assumed to be 10% of VOCs and formaldehyde added for gas compression emissions
Assume natural gas heating value of 1,020 Btu/scf. (BLM, 2003) unless specifically noted

Assume 30 wells out of 1,000 will need well head dompression.

Assume that natural gas compressors would operate at full capacity.

Short term represents a seven year time period through the year 2013

Long term represents a twenty-five year time period through the year 2031

86 is the total number of precipitation days for Kemmerer WY, Western Regional Climate Center
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Table F1.3.2: High Core Action Natural Gas Pad Construction, Fugitive Dust Assumptions

INPUTS & ASSUMPTIONS

Description

Value Source

Notes

Control Efficiency (C)of watering

TSP Emission Factor
Conversion factor for TSP to PM-10
Conversion factor for PM-10 to PM2.5

0.5 BLM 2003; Table APP_a21.xls

EPA, AP-42, Volume I, Section 13.2.3 Heavy
1.2 Construction Operations (1/95)

0.26 BLM 2003; Table APP_a21.xls
0.15 BLM 2003; Table APP_a21.xls

Tons TSP/acre-month
Percentage of TSP
Percentage of PM-10

Number of wells in the ground 2013

Number of wells in the ground 2031

Total number of pads in 2013

Total number of pads in 2031

Number of wells to estimate construction emissions in 2013
Number of wells to estimate construction emissions in 2031
Number of well head compressors in 2013

Number of well head compressors in 2031
HP compression per well

HP of central compressor stations

757 EOG Resources
5165 EOG Resources
757 EOG Resources
5165 EOG Resources
757 EOG Resources
5165 EOG Resources
23 EOG Resources
155 EOG Resources
200 EOG Resources
50,000 EOG Resources
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Table 80: High Core Action

Natural Gas Pad Construction, Fugitive Dust Emissions Estimation

Emissions Estimation for Construction Activities

Emissions
. Total # of i
Emission Total (Ib/well pad or Ib/stn) (ton/project)
Disturbed Area
Area Disturbed for NG Wells Estimation . Avg. Number of Days to | Well Pads | i, e
Basis (acre) Complete or Area (acre)
Stations TSP PMyo PM; 5 TSP PMyo PM,5
Driling Roads, Producing Roads, Driling Well Pad & Producing Well Pad, per Well Pad 275 7 5,165 14.204 770 200 30 1,080 517 78
New Pipeline and Electric Line
Central Compressor Station per station 1.50 2 3 5 120 31 5 0 0 0
Totals 14,208 Total 1,989 517 78

2 From gross surface disturbance projections BLM
Note: number of compressor stations are for new construction

TSP= 1.2 tpy/acre-month x 14,204 acres x 7/30 days x 0.5 dust control efficiency = 1,989 tons
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Table F1.3.4: High Core Action Gas Analysis

MoTlecular

Molecular Weight of each
Gas Component Mol% Mol%/100 Weight Component
N, 1.2953 0.012953 28.01 0.363
Methane (C1) 83.3591 0.833591 16.04 13.371
CO, 0.1265 0.001265 44.01 0.056
Ethane (C2) 8.7362 0.087362 30.07 2.627
Propane (C3) 4.1642 0.041642 44.10 1.836
I-Butane (iC4) 0.6661 0.006661 58.12 0.387
N-Butane (nC4) 0.9106 0.009106 58.12 0.529
I-pentane (iC5) 0.2129 0.002129 72.15 0.154
N-pentane (nC5) 0.1908 0.001908 72.15 0.138
Hexanes (C6) 0.1454 0.001454 84.18 0.122
Heptanes (C7) 0.1317 0.001317 100.20 0.132
Octanes (C8) 0.058 0.00058 114.23 0.066
Nonanes 0.0032 0.000032 114.23 0.004
TOTAL 100 19.785
MW = Mol%/100*MW
Methane (C1) = 0.833591*16.04 = 13.371
VOC = C;" components = 3.368
VOC Weight Percent = 3.368/19.785*100 = 17.02%
BTU Value 1,189
Pinedale Frontier Formation Condensate Analysis
WELL NAME: Frontier Well
COMPONENT MOL %
H2S 0.0000
02 0.0000
CO2 0.0000
N2 0.0000
C1l 0.4064
Cc2 1.7056
C3 3.3635
IC4 2.2423
NC4 3.0113
IC5 3.8486
NC5 3.5648
Hexanes 14.1300
Heptanes 44.6335
Benzene 1.8256
Toluene 8.5229
E-Benzene 0.7922
Xylene 6.2070
n-C6 5.7245
2,2,4-Trimethylpentane 0.0219
Total 100.000
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Table F1.3.5: Proposed Action Emission Factors for Construction Equipment

Emission Factors for Construction Equipment
Emission Factors (g/hp-hr)
. Equipment Category in AP-
Equipment a
NO, PMyq SO, CO VOCs 42
Wheeled Loader
Backhoe 8.81 0.81 0.86 2.71 0.97
Track-Type Tractor
Dozer 7.81 0.69 0.85 2.15 0.75
Blade 7.14 0.63 0.87 1.54 0.36 Motor Grader
Trencher 11.01 0.90 0.93 4.60 1.01 Miscellaneous
Trackhoe 9.30 0.66 0.85 2.26 1.11 Track-Type Loader

? BLM, 2003, table APP_A21.
Source: EPA, AP-42, Volume I, Section II-7 Heavy-Duty Construction Equipment (9/85).
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Table F1.3.6: Hi

h Core Action Well Pad Construction Emissions

# of Oper. # of Oper.
h . Av. Load| # of Oper. Days Hrs # of Well Emissions
. . Equipment | Capacity . - - - - -
Construction Site Type (hp) #of Units | Factor Hrs per Well Pad | per Well Pad| Pads or (Ib/well pad, Ib/station, or Ib/project) (ton/equipment type) (ton/construction site)
(%) per Day or or Stations a
per Station | per Station NO, PMyo SO, co VOC | NO, | PMy*| SO co voc NO, | PMy | SO, co | voc
Drilling Roads Blade 100 1 80 10 3 30 5,165 38 3.3 4.6 8 1.9 98 8.6 119 21.0 4.9 1878 16.9 20.7 48.8 14.9
Backhoe 80 1 75 10 3 30 5,165 35 3.2 3.4 11 3.8 90 8.3 8.8 27.8 9.9
Producing Roads Blade 100 1 80 10 3 30 5,165 38 3.3 4.6 8 19 98 8.6 119 21.0 4.9 1878 16.9 20.7 48.8 14.9
Backhoe 80 1 75 10 3 30 5,165 35 3.2 3.4 11 3.8 90 8.3 8.8 27.8 9.9
Drilling Well Pad Backhoe 80 1 75 10 2 20 5,165 23 2.1 2.3 7 2.6 60 5.5 5.9 19 6.6 60.2 5.5 5.9 18.5 6.6
Producing Well Pad | Backhoe 80 1 75 10 2 20 5,165 23 2.1 2.3 7 2.6 60 5.5 5.9 19 6.6 60.2 5.5 5.9 18.5 6.6
Blade 100 1 80 10 1 10 5,165 13 11 15 3 0.6 33 2.9 4.0 7.0 1.6
New Pipeline Trencher 175 1 80 10 1 10 5,165 34 2.8 29 14 3.1 88 7 7 37 8 150 12.8 14.3 53 13.0
Backhoe 80 1 75 10 1 10 5,165 12 1.1 1.1 4 1.3 30 2.8 2.9 9.3 3.3
Dozer 350 1 80 8 2 155
\(/:V:r:;::gors 16 7 6.8 8.4 21 74 6 0.53 0.65 1.6 0.6 91 08 10 26 0.9
Backhoe 80 2 80 8 2 16 155 40 3.7 39 12 4.4 3 028 | 030 | 095 | 034
Dozer 350 1 80 8 2 3
gtean"l;il Compressor 16 77 6.8 8.4 21 7.4 0 0.01 0.01 0.0 0.0 0.2 0.0 0.0 01 0.0
Backhoe 80 2 80 8 2 16 3 40 3.7 3.9 12 44 o | oot | oot [ 002 | o001
Subtotal 656 58.5 68.4 190 56.9
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Table F1.3.7: High Core Action Emission Factors for Industrial Engines
Emission Factors for Industrial Engines

Emission S Fuel T Emission Factors

mission source uel lype Unit NOX PMlO SOX cO VOC
Industrial Engine ° Diesel Ib/hp-hr 3.10E-02 |2.20E-03| 2.05E-03 6.68E-03 2.15E-03
Industrial Engine ” Diesel Ib/np-hr | 2.40E-02 |5.73E-04| 4.05E-04 5.50E-03 7.05E-04

@ EPA, AP-42, Volume I, Section 3.3 Gasoline and Diesel Industrial Engines (10/96).
® EPA, AP-42, Volume I, Section 3.4 Large Stationary Diesel and all Stationary Dual Fuel Engines (10/96).
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Table F1.3.8: High Core Action Emission Estimates for Industrial Engines

Emissions Estimation for Industrial Engines

Av. Load #of #of #of Emissions
Construction Site | Equipment | Capacity . Operating | Operating Operating - - —
Activity Type (hp) # of Units Fe(\ac/t)or Hours Days Hours # of Wells (Ib/well) (ton/equipment type) (ton/project activity)
> per Day per Well per Well NO, PMyo SO, co voc NO, | PMy® [ SOy co voc NO, | PMy* | SOy co voc
Main Deck 1,000 2 70 15 16 240 5,165 8,064 193 136 1,848 237 ]20,825| 497 351 4,772 612
Rig-up, Drilling, and Auxiliary
600 1 80 8 15 5,165 1,382 33 23 317 41 3,570 85 60 818 105 26,125| 705.2 | 526.0 | 5,963 837
Rig-down Pump 120
Generator 150 1 75 24 8 192 5,165 670 48 44 144 46 1,729 123 114 373 120
Main Deck 600 1 50 11 5 5,165 396 9 7 91 12 1,023 24 17 234 30
[Well Completion & 55
Testing Auxiliary 225 1 80 8 2 5,165 89 6 6 19 6 231 16 15 50 6 |37 St 42 315 | 56
Pump 16
Power Swivel 150 1 75 8 2 16 5,165 56 4 4 12 4 144 10 10 31 10
Subtotal 27,522 | 756 568 6,278 893
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Table F1.3.9: High Core Action Field Generator Emissions
Emission Factors for Field Generators (Tier 1l)

Emission Source

Fuel Type

Emission Factors

Unit NO, PMy, SO, CO VOC
Industrial Engine ® Diesel g/hp-hr 4.90E+00 |2.20E-01] 9.30E-01 3.70E+00 4.90E+00
Industrial Engine Diesel Ibs/hp-hr 1.08E-02 |4.80E-04| 2.05E-03 8.20E-03 1.08E-02

% From USA - Nonroad Diesel Engines Tier 2 Emission Standards
Emission factors for a < 600 hp generator, (NOx & VOC = 4.9 g/hp-hr)
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Table F1.3.10: High Core Action Emissions for Field Generators

Temporary Emissions Estimation for Field Generators

Av. Load #of #of #of Emissions
Construction Site | Equipment | Capacity : i Operating | Operating Operating -
Activity Type (hp) #of Units F?;;)or Hours Days Hours #of Wells (Ibiwell) (ton/equipment type)
per Day per Well per Well NOy PMy, S0, co voc | NO, | Pmy? | SO, co voc
Field
Generators |4, 1 75 12 8 9 5,165 136 6 26 103 | 136 | 351 | 16 67 | 267 | 351
for Pumps &
Field Generators Lighting
TOTALS 351 16 67 267 351
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Table F1.3.11: High Core Action Estimate of Emissions from Well Construction Flaring
Emission Factors for Flaring

Unit NO, PMyq SO, CO
lb/MMscf 76.0 7.6 0.6 413.3
Ib/MMBtu 6.80E-02 6.80E-03 | 5.37E-04 |3.70E-01

Emission factors for NOx & CO Source: EPA, AP-42, VVolume |, Section 13.5 Industrial Flares
Emission factors for PM10 & SO2 from EPA, AP-42, Volume |, Section 1.4 Natural Gas Combustion
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Table F1.3.12: High Core Action Emissions from Well Completion Flaring

P fjast_ Av. Heat Emissions
Well Completion roduction 1, ¢ Days V. heal # of (Ib/well) (tons)
Flaring Estimate of Flaring Content of Wells
(MMSCF) Gas btu/scf
per day NO, PMyo SO, co NO, PMy,° SO, co
Flaring 1 2 1020 5,165 139 15.2 1.2 755 358 39 3.1 1,949
TOTALS 358 39 3.1 1,949

Emissions = EVH where E= emission factor; V= gas volume; H= heat content
NOx= 0.068lbs/MMBtu*1.0 MMSCFD*1020 Btu/scf = 69.5 Ibs per well* 2 days = 139 Ibs per well

PM10 & SO2 Emissions = EV where E= emission factor; V= gas volume

PM10 = 7.6 Ibs/MMSCF*1.0 MMSCFD = 7.6 Ibs/well*2days = 15.2 Ibs per well
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Table F1.3.13: High Core Action VOC Emissions from Well Completion Flaring

VOC Emissions Well Flaring: Long-term Production

vocC
. L VOC
Well Completion Emission S
. # of Wells| Emissions
Flaring Factor Ibs
tons
per well
Flaring 8,863 5,165 22,889

Assume average VOC content 17 %

Average Mole Weight 19.785

Gas production rate of 1.0 MMSCF per well per day
Assume 2 days of flaring

Flare Gas wt= 2.0 MMSCF*1,000,00scf/MMSCF*19.785 Ibs/Ibs-mole
379.49scf/mole

VOC Emissions= 104,272 Ibs/well*0.17VOC wt%*0.5 efficiency destruction = 8,863 Ibs/well

HAPs are estimated at 10% of VOC amounts and are shown on total spread sheets
Assume same gas production rate for short term and long term new constructed wells of 1.0 MMSCFD
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Table F1.3.14: High Core Action Well Pad Construction Wind Erosion

Emission Factor:

Control Efficiency: 50%

Disturbed Area:

Well Pad Construction:
Access Road Construction:
Pipeline Construction:
Source Parameters

147 1-km area sources
sigma z=2.33 m

PM;, Emission Calculations:

Well Pad Construction:
Resource Road Construction:
Pipeline Construction:

Total:

0.3733 llb/hr/100m?

Based on AP-42 Chapter 13.2.5 (EPA 2004), Industrial Wind Erosion

using Jonah Field, Wyoming meterological data.

4.25 acres 17199.155 m?
3.00 acres 12140.58 m?
0.50 acres 2023.43 m?

PMyo PM, 5 Control PMy, PM, 5 PM,q PM, g
Emission Factor Emission Factor Area Efficiency Emissions Emissions Emissions | Emissions
(Ilb/hr/100m?) (1lb/hr/100m?) 100 m? (%) (Ib/hr) (Ib/hr) (g/sec) (g/sec)
0.3733 0.1493 171.99 50 32.10 12.84 4.04 1.62
0.3733 0.1493 121.41 50 22.66 9.06 2.86 1.14
0.3733 0.1493 20.23 50 3.78 1.51 0.48 0.19

58.54 23.41 7.38 2.95




Table F1.3.15: High Core Action Fugitive Dust Emissions from Commuting Vehicles.

Emission Factors for Road Traffic.
Emission Factors for Road Traffic

Parameter PMo PM, 5
k 1.8 0.27
£ (bVMT) = k (s/12)* (W/3)* a 1 1
(M/0.2)° d 0.5 0.5
c 0.2 0.2

Source: EPA, AP-42, Volume |, Section 13.2.2 Unpaved Roads (9/98)

Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
EPA, AP-42 , Volume I,
s = surface material silt content (%) 5.1 Section 13.2.2 Unpaved Roads (9/98)
. . Listed in the
W = mean vehicle weight (tons) table below

default value in EPA, AP-42 , Volume I,
M = surface material moisture content (%) 0.2 Section 13.2.2 Unpaved Roads (9/98)
EPA, Control of Open Fugitive Dust Sources,

E= | effici f ing (% : :
CE = control efficiency for watering (%) 50 Section 5.3.1 Watering of Unpaved Surfaces (1988)
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Table F1.3.16: High Core Action Fugitive Dust Emissions Estimates for Well Construction Road

Traffic

Emissions Estimation for Road Traffic

PMio PM; 5
Construction Site Ve?‘l\iléle Round Trip|# of Round Trips| Miles Traveled Total # of Controlled Emissions Emissions
Destination Vehicle Type Weight Distance | per Well Pad or | per Well Pad or | Well Pads or Em. Factor (Ib/well pad, (toniveh Controlled Em. (Ib/well (toniveh (tonfconst
(Ibg) (mi) per Station per Station Stations (Ib./VMT) Ib/stn, or type) | (ton/const. site) | Factor (Ib/VMT) |pad, Ib/stn, type) : site) .
Ib/proj.) P ortbiprojy | P
Drilling Roads Semi Trucks 60,000 6 1 6 5,165 1.21 7 19 18.7 0.18 1.1 2.8 2.8
Producing Roads _[Semi Trucks 60,000 6 1 6 5,165 1.21 7 19 18.7 0.18 1.1 2.8 2.8
e Haul Trucks 45,000 6 1 6 5,165 1.05 6 16 0.16 0.9 2.4
Drilling Well Pad . : 22.6 3.4
ring Wel"ad  Ipickup Trucks 7,000 6 1 6 5,165 0.41 25 6 0.06 0.4 1.0
. Haul Trucks 45,000 6 1 6 5,165 1.05 6 16 0.16 0.9 2.4
Producing Well Padig; o o Frucks 7.000 6 1 6 5,165 0.41 25 6 228 0.06 0.4 1.0 34
- Haul Trucks 45,000 6 1 6 5,165 1.05 6 16 0.16 0.9 2.4
New Pipell . . 22.6 3
ewipetine Pickup Trucks 7,000 6 1 6 5,165 0.41 2 6 0.06 0.4 1.0
. Haul Trucks 45,000 6 1 6 5,165 1.05 6.3 16 0.16 0.9 2.4
Electric Li . . 22.6 3.4
ectric Line Pickup Trucks 7.000 6 1 5 5,165 0.41 25 6 0.06 04 10
\Well Head Semi Trucks 60,000 6 1 6 155 1.21 7 0.6 0.18 1 0.1
Compressors Haul Trucks 45,000 6 1 6 155 1.05 6 0 1.2 0.16 1 0.1 0
Pickup Trucks 7,000 6 1 6 155 0.41 2 0 0.06 0 0.0
Central Semi Trucks 60,000 6 1 6 3 1.21 7 0.0 0.18 1 0.0
Compressor Haul Trucks 45,000 6 1 6 3 1.05 6 0 0.0 0.16 1 0.0 0
Station Pickup Trucks 7,000 6 1 6 3 0.41 2 0 0.06 0 0.0
Subtotal 1293 19
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Table F1.3.17: High Core Action Exhaust Emission Factors for Long Term Commuting

Construction Vehicles
Emission Factors for Road Traffic

Vehicle
Emission Factors (g/mi)
Type
Class NO, PM,(2® PM, 5" SO, 2 co VOC
Light-Duty LDGT2 1.01 0.10 0.08 0.11 11.64 0.75
Gasoline Truck
Hea"y'TDﬂ‘jg(D'ese' HDDV 8.13 1.96 1.81 1.63 17.09 483

®From BLM, 2003, APP_A21, table 1.1.2.2, estimated using EPA PART5 Model (1995)

® Including tire and brake wear emissions.

Source: EPA, AP-42, Volume Il, Appendix H-117, Table 3.1A.2 Light Duty Gasoline Powered Trucks Il and

Appendix H-259, Table 7.1.2 Heavy Duty Diesel Powered Vehicles (High Altitude; Model Year 1991-1997; 50,000 mileage) (6/30/95).
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Table F1.3.18: High Core Action Exhaust Emissions Estimates for Commuting Construction Vehicles

Emissions Estimation for Road Traffic

y Vehicle Round 1 pound Trips | Miles Traveled | Total # of Emissions
Construction Site Trip er Well Pad or | per Well Pad or | Well Pads or
Destination e s | Distance | PO e O P o statian Statons blwell pad. Tb/station, or Tb/project) {lon/venicie type) Tction Site)
s (mi) P s No, [Py Y 59 <o VoC NG Piig | PM S0, ] co |_voc NO. | Pu, | PW SO, To_ ] voc
Driling Roads | Semi Trucks HDDV 6 1 6 5,165 011 0.03 0.02 0.02 0.23 0.06 0.3 007 | 006 | 006 | 06| o2 03 007 | 006 | 006 06 0.2
Producing Roads | Semi Trucks HDDV 6 1 6 5.165 011 0.03 0.02 0.02 0.23 0.06 03 007 | 006 | 006 | 06| o2 03 007 | 006 | 006 06 0.2
Haul Trucks HDDV 6 1 6 0.3 0.07 0.06 0.06 0.6 0.2
Drilling Well Pad 5166 0.11 0.03 0.02 0.02 0.23 0.06 03 0.07 0.06 0.06 1.0 0.2
Pickup Trucks LDGT2 6 1 6 5165 001 | o001 0,001 0.001 015 001 0.0 0003 | 0003 | 0004 | 04 | o003
Haul Trucks HDDV 6 1 6 0.3 007 | 006 | 006 | 06| o2
Era(;ducmg Well 5,165 0.11 0.03 0.02 0.02 0.23 0.06 03 0.07 0.06 0.06 10 0.2
Pickup Trucks LDGT2 6 1 6 5.165 001 | o001 0.001 0.001 015 001 0.0 0003 | 0003 | 0004 | 04| o003
Haul Trucks HDDV 6 1 6 0.3 0.1 0.1 0.06 0.6 0.2
New Pipeline 5165 011 0.03 002 002 023 0.06 03 01 01 01 10 0.2
Pickup Trucks LDGT2 6 1 6 5165 001 0.00 0.00 0.00 015 001 0.0 0003 | 0003 | 0.004 | 04 | o003
Haul Trucks HDDV 6 1 6 0.3 007 | 006 | o006 | 06| o016
Electric Line 5165 011 008 0.02 0.02 023 0.06 03 007 | 006 | 006 1.0 02
Pickup Trucks LDGT2 6 1 6 5.165 001 | ooo1 0.001 0.001 015 001 0.0 0003 | 0003 | 0004 | 04| o003
Semi Trucks HDDV 6 1 6 3 0.0 0000 | 0000 | 0.000 | 0.00| 0.000
central 011 003 0.02 0.02 023 006
(Compressor Haul Trucks HDDV 3 1 6 3 01 0.03 0.02 0.02 023 0.06 0.0 0000 | 0000 | 0000 | 000 | 000 00 000 | 000 | 000 00 0.0
Station - - -
Pickup Trucks LDGT2 6 1 6 3 001 0.00 0.00 0.00 015 001 0.0 0000 | 0000 | 0000 | 00
8 04 04 03 51 i1
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Table F1.3.19: High Core Action Exhaust Emissions Estimates for Commuting
Vehicles

Emissions Estimation for Road Traffic

o
ot Round Trps | wies Trveld | Tota %ot s
Construction Site|  yenicletype | VECI® T | perwellPad or | - per Wellor els or
g Vehicle Typ Gl [ ostance | PoWalPador | perwetor | wlsor (EUEIEERTE Ton/projEet BETvT
(mi) per Statlon s NO, PMy; PMy5 SO, co voc NO. PMiy [ PMss s0, | co voc NO, PMyo. M S0, co =
[Semirg vanspon | voov | s D) i | o | om | om | om ) oz 14 | om | om | om | 2s | om
oot | roov | s s w0 e | o= | om | o= | om ) oz i | o | om | omw [29] os
M Haud Trck, HODV 6 5 30 054 013 012 011 113 032 14 03 03 03 29 08
i s
o cow ooz | s s D) e | o7 | om | ow | om o oos oz | oo | oo | oows | 20| om
roverancs | moov |5 B © e | o7 | om | om | oo s o o5 | oast | owm | om | 12| om
[rotpusner ooz |5 s D) e | oo | om | ow | om o oo oz | o0 | oo | o0 [20] m
o ogger ooz | s s D) e | oo | om | ow | oo orr ocs oz |00 [ oo | o0 [20] o
oergreer | worz |5 s D) e | oo | om | oo | oo orr ocs oz |00 | oo | o0 [20] o
o engr e | moov | o s D) e | o= | om | o= | om ) oz e |03 [ oa | 05 [29] os
ortoroeney | worz | o s D) e |00 | 0w | ow | oo o oo oz | ooz | oo | ooz | 20| om
v | s 2 B e | o7 | om | 0w | om 3 o o5 | ows | o | om | 12| om
e Campeon,
e woov | s [ B e | o | om | o | om o ot 2 | ost | 0w | om | 7| 1w
SemiFracng . . .
seni woov | s 2 = e | o= | oo oo o0t o o o5 | om | oz | on |12] om
e Pampny ok . .
e woov | s 2 = e | o= | oo oo o0t oss o o5 | om | oz | o |12] om
Tubng Tuck woov | s 2 B e | oz | om | os | oo s o o5 | o | on | on |12] om
et Gamerer
ey oov | s 2 B e | o2 | om | os | oo s o o5 | o | oz | on |12] om
i Cemerer
oo cemens™ oo | & 2 w e |07 | 0w | os | oo s ) o | o | o [ on |12] om
e . 2 e | 0% | om | ow | ow o ot 22 | oot | om | ow | 41| 1m
i seniceToos | ootz | s B B e | o= | 0w | ow | om ost ooz o1 | oo | oo | om | o8| oos
o e
PPy | oov | s 2 B e | o7 | om | om | oo oss o oc | o | om | om [12] om
it s " "
i o woov | s B = e | 02| o | om | oow o o os | om | om | om [12] om
it anorvesing | voov | 2 = e | 02| o | om | oo ass o 05 | om | om | om [12] om
oy Tan | voov | s 2 B e |0z | om | o | oo a5 o 06 | om | om | om [12] om
et Comptan & [ 100 Frcno Parp | ooy | 2 B e | o= | om | o | oo a5 o 06 | om | om | om [12] om
e o
o [ oov | s 2 B e |07 | om | os | om a5 ) 05 | om | om [ om [12] om
b Fracmgsans | voov |6 2 2 e | 07 | 0w | o | oo ass ) 05 | om | om [ om [12] om
e racngoner | voov | s B B e | o7 | om | 0w | om 3 o o5 | ows | o | om | 12| om
me | ar | aa | a0 | sas | a0s
aawoses | moov | s b w e | o7 | om | om | oo s o o5 | ows | o | o | 12| om
s wawr e | woov | s . B e | o | om | ow | ow o os: 22 | osi | om | om | 7| o=
o [ - 2 B o | ow | ow | om oat oz o1 | oo | oo | om |os | om
cngoeer s
woov | s 2 B e | o2 | om | os | oo o5 o s | o1 [ o1 | o1 [12] os
e oo ooy | s . D e | o | om | om | ow o ot 22 | o5 | o5 | os 1] 1
e e o D e | o0 | oo | oowe | ooz | im o | om | oow | ooz | oom | 52| om
e e o D e | o0 | oo | oowe | ooz | im 0w | om | oow | ooz | oom | 52| om
i e 2 B e | 07 | o | oow | oom | om o1 | ose | oast | owm | om | 12| om
[Pickup Co. LDGT2 3 8 a8 011 0010 0.008 0012 123 008 028 0027 | ooz1 | oo3; | 32 020
Siperveer s
— = D . B s | o0 | oo | oo | ooz | im oo | om | oot | ooms | oom | a2 | om
[Pickup Roustabout HDDV 5 2 12 022 005 005 004 045 013 06 013 012 011 12 03
Crew s
[SemiTcs oov | s z 0 55 | 2w | o | om | ow o . o2 | oo | oo | oo | oae| ome
lwetiead
[etsead [t woov | s 2 B 55 | on | 0w | om | om e e 00| ooor | ooos | oooa | aoe| ow
Poopmee | werz | s 2 12 5 | o | o | om | ow o o o0 | oo | oowo | oo | 00 | om
. sem T woov | s 2 ) 5 | ow | 0w | om | om e o 00| ooor | ooor | ooos | ooz | owm
conm s v | s B B © | on| o | oo | om e o o0 | oo | oowa | oo | os0| om
Pewos | worz | s 2 B © o | oo | om | ow e o o0 | oo | oowa | oo | 00 | om
ETEN I R TN R I T
TOTAL] 263 | 67 | 62 [ 57 | 51 | 158
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Table F1.3.20: High Core Action Fugitive Dust Emissions Estimates for Well

Construction Road Traffic

Emissions Estimation for Road Traffic

L
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P T
A
Round Trip| # of Round Trips| Miles Traveled | Total #of [~ Emsions Emssion
consueton St yenicre ype | Vel® | Gistance | per el P r | pervil paor | wasor | OOl o Conrale € P R——
i p i erstation® | perstation | Stations | S F2EOT - qomen | SN qonproj activity| Factor (brvmT) | (omeeny | (19N | - (tonipro)
i (mi) | per stat P oy | @omen | CTEET |wonrprol. acavity) dorvmm) [ oweny | PRS- | CORRE
[SemiRig Transporf g0, g0 6 5 0 5165 140 2 108 021 63 162
& 0ril Rig
e 6 5 30 5165 110 33 855 017 50 128
[Mud Faul Truck,
e k| e0000 6 5 30 5165 121 3 o 018 5 11
7000 6 5 0 5165 041 2 320 008 19 a8
Rig crew
g vechanics | 12000 6 2 12 5165 054 6 168 008 10 25
ig-up, Driling,
R, Driling, an) 7,000 6 5 0 5165 041 12 2 s77 006 18 48 L
ig-dovn o Superisor
7,000 6 5 0 5165 041 2 320 008 19 a8
Tool Pusher
s Logger 7.000 6 5 30 5165 041 12 320 008 19 a8
s Engneer 7,000 6 5 0 5165 041 12 320 005 19 a8
45,000 6 5 0 5165 105 314 812 016 a7 122
Logger. Engr Truck]
o i petwery | 7:000 6 5 £ 5165 041 12 32 008 19 48
em Cesing 60000 6 2 2 5165 121 15 a7 018 22 56
o™ | 1z0000 [ 6 8 w8 5165 171 8 2120 026 123 a8
[Semi Fracng
ncer 85,000 6 2 12 5165 146 17 a5 022 26 67
SemiPumeing | 50,000 6 2 12 5165 140 I 33 021 25 65
[rark Battery
rubing Tk 60000 6 2 12 5165 121 145 a7s 018 22 56
aul Cemener,
o Troce 85,000 6 2 12 5165 146 17 a5 022 26 67
aul Cementer. | 60,000 6 2 12 5165 121 15 75 018 22 56
el Completion. | 45,009 6 8 a 5165 105 503 1209 016 75 195
Equip Truck
it senvice Tools| 7900 6 2 12 5165 041 50 128 005 07 19
it Perforators | 45,000 6 2 12 5165 105 126 325 016 19 49
Logging Truck
aul Anchor 40000 6 2 12 5165 099 119 306 015 18 6
e 12,000 6 2 12 5165 054 65 168 008 10 25
|t Fracing Tank | 40000 6 2 12 5165 099 19 306 015 18 46
et Compleson & [aut Fracing pump| #5000 6 2 12 5165 144 173 a6 022 26 67
Testing [Haul Fracing
ol e 45,000 6 2 12 5165 105 126 25 0.16 19 49
et Fracing sana |_50/900 6 2 12 5165 121 15 75 018 22 56
85000 6 2 2 5165 Laa 13 445 022 26 67
1365 205
o welders 12,000 6 2 12 5165 054 65 168 008 10 25
A 6 8 3 5165 121 58 150 018 o 225
b cemener. | 7000 6 2 12 5165 041 50 128 008 07 19
S 6 2 12 5165 049 59 153 007 09 23
Fickup Completon 10 g 6 8 3 5165 049 27 612 007 36 92
Pickup Completon | 7 50 6 8 @ 5165 041 198 512 008 30 77
Pickup Perforators
e 7.000 6 8 8 5165 041 198 512 008 30 77
o ras | 10000 6 2 12 5165 049 59 153 007 09 23
e o = o B S5 o | w8 | s 005 o | o
scstancoss 7.000 6 8 8 5165 041 198 512 008 30 77
Prckup Roustabout
cren 12,000 6 2 12 5165 054 6 168 008 10 25
semi Trucks 60000 6 2 2 155 121 15 11 018 2 02
ell Head
Compronaors  |Haul Trucks 45,000 6 2 12 155 105 1 1 016 2 01
pickup Trucks 7,000 6 2 12 155 041 5 0 005 1 01
semi Trucks 60000 6 2 2 3 121 15 00 018 2 00
cental
(Compressor Haul Trucks 45,000 6 2 12 3 105 13 0 016 2 00
station
pickup Trucks 7,000 6 2 12 3 041 5 0 005 1 00
Subotal o Y
TOTAL | XA 311




Table F1.3.21: High Core Action Emission Factors for Central Compressor Stations

Emission Factors for Natural Gas-Fired Compressors

Compressor Horse-Power Emission Factors (g/hp-hr) 2
Rating NOx ® PMy, "¢ s0," CO VOC HCHO
Central
Compressor Rich Burn 50,000 1.00 1.8E-01 2.0E-03 2.00 1.00 0.07
Station

#From State of Wyoming AQD BACT
® From BLM, 2003. Source: EPA, AP-42, Volume |, Section 3.2 Natural Gas-Fired Reciprocating Engines, Table 3.2-2 & 3.2-3 (7/00).
¢ From BLM, 2003. Emission factor for PM, 5 was assumed to be the same as that for PMyj.
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Table F1.3.22: High Core Action Emission Estimates for Central Compressor Stations

Emissions Estimation for Compressors

; Total Emissions (ton/year)
Type of Total # of Operating Operating
. Hours
Compressors Station-Year
per Year NOX PMyq SO, co voC HCHO
Central
Compressor 7 8,760 3,380 608 7 6,759 3,380 237
Station
Total 3,380 608 7 6,759 3,380 237

Emissions per
Compressor =

NOX Emissions=

emission factor g/hp-hr*compressor engine hp rating*(453.6g/Ib)

(1.0 g/hp-hr*50,000 hp)/453.6g/Ib = 110.23 Ib per hour*8760 hours*7 stations/2000lb per ton = 3,380 tpy
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Table F1.3.23: High Core Action Emission Factors for Well Head Compressors

Emission Factors for Natural Gas-Fired Compressors

Capacity Emission Factors (g/hp-hr)
Compressor Make Model
P (hp) NOx ¢ PM,,°° S0,°" co voc HCHO
Well Head Lean Burn 50% Caterpillar G3516LE 200 1.50 6.6E-02 2.0E-03 0.50 1.00 0.07
Compressors Rich Burn 50% Waukesha 7044GSI 200 1.00 6.6E-02 2.0E-03 2.00 1.00 0.05
#BACT

® From BLM Rawlins RMP, 2005. Source: EPA, AP-42, Volume I, Section 3.2 Natural Gas-Fired Reciprocating Engines, Table 3.2-2 & 3.2-3 (7/00).
¢ From BLM Rawlins RMP, 2005. Emission factor for PM, s was assumed to be the same as that for PMjj.

d Equipped with oxidizing catalyst and from Caterpillar gas engine technical data
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Table F1.3.24: High Core Action Emission Estimates for Well Head Compressors

Emissions Estimation for Compressors

; Total Emissions (ton/year)
Type of Total # of Operating Operating
. Hours
Compressors Station-Year
per Year NOXx PMo S0, co voC HCHO*
Well Head 155
Compressors 8,760 374.17 19.77 0.60 374.17 299.34 17.96
Total 374.17 19.77 0.60 374.17 299.34 17.96

Total conventional well production based on 50,000 CF/day/well
*HCHO= formaldehyde
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Table F1.3.25: High Core Action VOC Emission Factors for Dehydration and Condensate Tank
Flashing During Production Operations

Production Emissions
VOC Emission Factors Dehydration and Condensate Tank Flashing

Dehydration VOC Emissions
0.3759 Ib/hr per MMSCF per day @

® Generated from GRI-GLYCalc Version 4.0 and South Piney AQ Analysis
Emission factor changed from 0.2164 Ib/hr to 0.3759 Ib/hr due to adding C9 and C10 components from S. Piney gas analysis

Flashing Emissions
0.023 Ib/hr controlled ® [0.387 Ib/hr uncontrolled *
% from E&P Tank Version 2.0 as per South Piney AQ Analysis
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Table F1.3.26: High Core Action Emission Factors for Dehydration and Condensate

Flashing During Production Operations

Estimate for Dehydration VOC Emissions per year

Hours of Total VOC
VOC Emission Factor Ib/hr Total Number of Wells Operation per S
Emissions tpy
year
0.3759 5165 8760 8504
Assume 1.0 MMSCF gas production per well per day
Estimate for VOC Controlled Condensate Tank Flashing and Flaring Emissions per year
Total Number of VOC Controlled Hours of Total VOC
Total Field Condensate bbl/day Emission Factor | Operation per | Emissions
Condensate Tanks
Ib/hr year tpy
36,155 3,616 0.023 8760 364
Assume 10 barrels of condensate and produced water per MMCF
HAP emissions represented on summary tables
Assume 70% of condensate tanks operate with a combustion chamber emission control device
Estimate for VOC Uncontrolled Condensate Tank Flashing Emissions per year
voc Hours of Total VOC
Total Field Condensate bbl/da: Total Number of Uncontrolled Operation per | Emissions
Y Condensate Tanks Emission Factor P P
year tpy
Ib/hr
15,495 1,550 0.387 8760 2626

Assume 10 barrels of condensate and produced water per MMCF
HAP emissions represented on summary tables
Assume 30% of condensate tanks operate without an emission control device

Assume one tank per well



Table F1.3.27: High Core Action Emission Factors for Dehydrator Heaters for Production
Operations
Production Emissions

Emission Factors for Dehydrator Heaters

Unit NO, PM;g° SO, CcO VOC
Ib/MMscf 100 7.6 0.6 84 5.5
lb/MMBtu ° 9.80E-02 7.45E-03 5.88E-04 8.24E-02 5.39E-03

% From BLM, 2003. Emission factor for PM, s was assumed to be the same as that for PMyj.

® From BLM, 2003. Assumed a fuel heating value of 1,020 Btu/scf.
Source: EPA, AP-42, Volume |, Section 1.4 Natural Gas Combustion (7/98).
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Table F1.3.28: High Core Action Emission Estimates for Dehydrator Heaters for Production
Operations

Emission Estimate for Dehydrator Heaters

Total Emissions (ton/year
Operating Hours DehydraFor Fuel Number of (tonyean
Year ® Heater Size Usage Wells
per Year MMBtu/hr | MMCFiyr NOX PMio SO, co voc
| 2,190 0.50 1.07 5165 277 21 2 233 15

# Assumed operating 15 minutes per hour per day
Assume Dehydrator Heater Operation at each well site
HAP emissions represented on summary tables
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Table F1.3.29: High Core Action Emission Factors for Three-Phase Separator Heaters
Emission Factors for Three-Phase Separator Heaters

Unit NO, PM° SO, CcCO VOC
Ib/MMscf 100 7.6 0.6 84 5.5
Ib/MMBtu” 9.80E-02 7.45E-03 5.88E-04 8.24E-02 5.39E-03
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Table F1.3.30: High Core Action Emission Estimates for Three-Phase Separator Heaters

Emission Estimates for Three Phase Separator Heaters

Operating Hours Sep;z;t;gtor UFsl;Zle Number of Total Emissions (ton/year)
a
per Year MMBtu/hr | MMCFiyr Wells NOXx PM,, SO, CO VOC
2,190 0.50 1.07 5165 277 21 2 233 15

% Assumed operating 15 minutes per hour per day
Assume Dehydrator Heater Operation at each well site
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Table F1.3.31: High Core Action Emission Estimates for Condensate Tank Heaters

Emission Estimates for Condensate Tank Heaters

Operating Hours Tank .Heater Fuel Number of Total Emissions (ton/year)
Vear ® Size Usage Condensate PM S0
per Year MMBtu/hr | MMCFiyr Tanks NOX 10 2 cO voc
2,190 0.50 1.07 5165 277 21 2 233 15

% Assumed operating 15 minutes per hour per day
Assume a separator and heater for each well



Table F1.3.32: High Core Action Emission Estimates for Produced Water Tank Heaters

Emission Estimates for Produced Water Tank Heaters

Operating Hours Tank Heater Fuel Number of Total Emissions (ton/year)
a Size Usage Produced
per Year MMBtu/hr | MMCFiyr | Water Tanks NOx PMyo SO, co voc
2,190 0.50 1.07 5165 277 21 2 233 15

% Assumed operating 15 minutes per hour per day
Assume a heater for each tank
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Table F1.3.33: High Core Action for Production Operations Road Traffic

Emission Factors for Road Traffic

k(s/12)*(W/3)"

E [Ib/VMT] = 0.2

Source: EPA (1995), AP-42, Section 13.2

Constant PMyq PM, 5
k 1.8 0.27
a 1 1
d 0.5 0.5
C 0.2 0.2

.2 Unpaved Roads (9/98).

W = mean vehicle weight (tons)
M = surface material moisture content (%

CE = control efficiency for watering (%)

Assumed
Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
I BLM, 2003. (EPA, AP-42, Vol I,
s = surface material silt content (%) 5.1 ( olume

Section 13.2.2 Unpaved Roads (9/98))
3.5 Assume a light-duty truck of 7,000 Ib (BLM,2003)

default value in EPA, AP-42, Volume |,

Section 13.2.2 Unpaved Roads (9/98)

EPA, Control of Open Fugitive Dust Sources,
Section 5.3.1 Watering of Unpaved Surfaces (1988)

) 0.2

50
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Table F1.3.34: High Core Action Fugitive Dust Emissions Estimate for Production Operations Road
Traffic

Emissions Estimation for Road Traffic

Av. Total # PM;o _ PM; 5 _
B _ ) Vehicle Total #_of In_sp_ection Total # of Inspection ‘I_'otal # Emissions Emissions
Activity Compressor Station |Vehicle Type| Weight Operating Visits per Visits per year Miles per Em. Factor Em. Factor
(b Stations | Station per Inspection (IbVMT) a (Ib/stn-yr) (ton/proj.) (Ib/VMT) (Ib/stn-yr) | (ton/proj.)
year
Inspection Visits Central Compressor | .
for Compressor N Pickup Truck 7,000 7 52 364 10 0.63 6.3 11 0.09 0.9 0.17
. Station
Stations
Total 1.1 0.2

#BLM, 2003. Table APP_A21, field and sales compressors are visited using a 200 hp pick up truck (4 wheels) once a week
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Table F1.3.35: High Core Action Exhaust Emission Factors for Production Operations

Road Traffic

Exhaust Emission Factors for Road Traffic

Emission Factors (g/mi)

Vehicle Class NO.

PM,o "

PMys ™"

SO, °

CoO

VOC

Light-Duty

Gasoline Truck 101

0.10

0.08

0.11

11.64

0.75

“From BLM, 2003, table 1.1.2.2

® Including tire and brake wear emissions.
Source: EPA, AP-42, Volume Il, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks I

(High Altitude; Model Year 1991-1997; 50,000 mileage) (1985).
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Table F1.3.36: High Core Action Exhaust Emission Estimates for Production Operations Road Traffic

Exhaust Emissions Estimation for Road Traffic

AV Total # Emissions
Vehl(;Ie Total #of _ Inspection Total # of Inspection Total #
Activity Compressor Station|Vehicle Type Weight Operating | Visits per Visits per Sear Miles per (Ib/station-yr) (ton/project)
: | 8
() | Stations S‘a;zgvpe’ nspection NO, PMyo M, so, co voc NO, PMo | PM.s S0, co voc
Inspection Visits Central Compressor
for Compressor Station P Pickup Truck 7,000 7 52 364 10 0.02 0.00 0.00 0.00 0.26 0.02 0.004 0.000 0.000 0.000 0.047 0.003
Stations
Total 0.00 0.00 0.00 0.00 0.05 0.00

#BLM, 2003. Table APP_A21, field and sales compressors are visited using a 200 hp pick up truck (4 wheels) once a week

Emissions per
well = emission factor g/mile*total miles per inspection/453.6 g/lb
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Table F1.3.37: High Core Action Fugitive Dust Emission Factors for Well Workover Road

Traffic
Emission Factors for Road Traffic
Constant PM1o PM25s
k 1.8 0.27
a d
E [Ib/VMT] = k(s/12) (VVC/3) a 1 1
(M/0.2) d 0.5 0.5
C 0.2 0.2
Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).
E = size-specific emission factor (Ib/VMT)
BLM, 2003. (EPA, AP-42, Volume I,
s = surface material silt content (%) 5.1 Section 13.2.2 Unpaved Roads (9/98))
W= mean vehicle weight (tons) 60 Assume workover rig 120,000 lbs
W= mean vehicle weight (tons) 30 Assume haul truck 60,000 Ibs
W = mean vehicle weight (tons) 3.5 Assume pickup truck weight of 7,000 Ibs
M = surface material moisture content (% 0.2 Default value in EPA, AP-42, Volume |,
= st ! ISt (%) ' Section 13.2.2 Unpaved Roads (9/98)
_ - : EPA, Control of Open Fugitive Dust
CE = control efficiency for watering (%) 50 Sources ,
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Table F1.3.38: High Core Action Fugitive Dust Emission Estimates for Well Workover Road Traffic

Fugitive Dust Emissions Estimation for Road Traffic: Long-term Production
. ; PMq PM; 5
. ) AY' Roynd Trip| # of Rpund Miles Total # of Emission Emissions Emission Emissions
Activity Vehicle Type| Vehicle Distance Trips Traveled Wells Drilled Factor Factor
Weight (Ib) (mi) per Well per Well (IbAVMT) ® (Ib/well)  [(ton/proj. (IbAVMT) ® (Ib/well) (ton/proj.)
Workover Rig|] 120,000 6 3 18 5,165 2.6 47 122 0.1 2 4.4
Well Workover
Haul Truck 60,000 6 3 18 5,165 1.8 33 86 0.4 6 16.3
Pickup Truck 7,000 6 3 18 5,165 0.6 11 29 0.2 3 8.2
Total 237 28.9

#BLM, 2003. Table APP_A21.
® BLM, 2003. No dust control measures would be applied.
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Table F1.3.39: High Core Action Exhaust Emission Factors for Well Workover On-Site
Industrial Engines
Emission Factors for Industrial Engines

Fuel T Emission Factors (Ib/hp-hr)
uet type NO, PMyo SO, co VOC
Diesel 2.40E-02 5.73E-04 | 4.05E-04 5.50E-03 | 7.05E-04

EPA, AP-42, Volume I, Section 3.4 Large Stationary Diesel and all Stationary Dual Fuel Engines (10/96).
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Table F1.3.40: High Core Action Exhaust Emission Estimates for Well Workover On-Site
Industrial Engines

On-Site Exhaust Emissions Estimation for Industrial Engines: Long-term Production

Emissions
. Ave: | Operating | Total # of Tbrwel) (on/project)
L . Capacity | Operating
Activity Equipment (hp) Load Hours Wells
Factor (%) per well Drilled NO, PM;, SO, co VOC NO, PM, S0, co vocC
Truck-
Well Workover . 600 0.7 30 5,165 302 7 5 69 9 781 18.6 13.2 179.0 229
Mounted Unit

Emissions per well

NOX Emissions=

emission factor Ib/hp-hr*engine hp rating*operating hours*engine load factor %

302 Ib/well*5,165 wells

2000lb/ton

=781 tons
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Table F1.3.41: High Core Action Exhaust Emission Factors for Well Workover
Road Traffic

Emission Factors for Road Traffic

. Emission Factors (g/mi)
Vehicle Class NO, PM ™" PM, ;" SO, 7 O VOC
Light Duty Gasoline
Truck (LDGT2) 1.01 0.10 0.08 0.11 11.64 0.75
Heavy-Duty Diesel
Truck (HDDV) 8.13 1.96 1.81 1.63 17.09 4.83

% BLM, 2003. Estimated using the EPA PART5 model (1995).

® BLM, 2003. Including tire and brake wear emissions.

Source: EPA (1985), AP-42, Volume I, Appendix H-259, Table 7.1.2 Heavy Duty Diesel Powered Vehicles
(High Altitude; Model Year 1991-1997; 50,000 mileage).
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Table F1.3.42: High Core Action Exhaust Emissions for Well Workover Road Traffic

On-Road Exhaust Emissions Estimation for Road Traffic

Vehicle Round Trip Round Trip Miles Total # of Emissions
Activity Type Class Distance per Well Traveled Wells Drilled (Ib/well) (ton/project)
(mi) per Well NO, PM,o PM, 5 SO, [9) VOC NO, PMy, PM,5 SO, CO VOC
Workover Rig HDDV 6 3 18 5,165 0.3 0.1 0.1 0.1 0.7 0.2 0.8 0.2 0.2 0.2 18 0.5
\Well Workover Haul Truck HDDV 6 3 18 5,165 0.3 0.1 0.1 0.1 0.7 0.2 0.8 0.2 0.2 0.2 18 0.5
Pickup Truck | LDGT2 6 3 18 5,165 0.0 0.0 0.0 0.0 0.5 0.0 0.1 0.0 0.0 0.0 12 0.1
TOTAL 1.8 0.4 0.4 0.3 4.7 1.1

Workover Rig

Emissions per well emission factor g/mile*distance in miles

= (453.6 g/lb)

NOX Emissions=
2000lb/ton

0.1lb/welll*5,165 wells

=1.8tons
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Table F1.3.43: High Core Action Fugitive Dust Emission Factors for Well and Pipeline

Road Traffic
Emission Factors for Road Traffic
Constant PMyq PM, 5
k 1.8 0.27
a d

E [Ib/VMT] = k(s/12) (WC/3) a 1 1
(M/0.2) d 0.5 0.5

c 0.2 0.2

Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).

E = size-specific emission factor (Ib/VMT)

s = surface material silt content (%)
W = mean vehicle weight (tons)

M = surface material moisture content (%)

Control efficiency for watering (%) =

5.1
3.5

0.2

50

BLM, 2003. (EPA, AP-42, Volume I,
Section 13.2.2 Unpaved Roads (9/98))

Assume a light-duty truck of 7,000 Ib (BLM,2003)
Default value in EPA, AP-42, Volume I,
Section 13.2.2 Unpaved Roads (9/98)

EPA, Control of Open Fugitive Dust Sources,
Section 5.3.1 Watering of Unpaved Surfaces (1988)
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Table F1.3.44: High Core Action Fugitive Dust Emission Estimates for Well and Pipeline Road Traffic

Well & Pipeline Fugitive Dust Emissions Estimation for Road Traffic

Av. Vehicle | ROUNd Trip | #of Wells | # of Visits Miles Traveled Total # of PMio — PMzs —
Activity Vehicle Type Wéight i) Distance Visited per Well per Well Operating | Em. Factor Emissions Em. Factor Emissions
(mi/day) per Day * per Year per Year Well-Yr (Io/VMT)© | (Ib/well-yr) (ton/proj.) (Ib/VMT)® [ (Ibiwell-yr) | (ton/proj.)
Visits for
Inspection and |200-hp Pickup| 7,000 75 120 3 1.875 5,165 0.63 1.2 3 0.09 0.2 0.5
Repair
% BLM, 2003. Table APP_A21.xls

® BLM, 2003. Table APP_A21 xls
°BLM, 2003. Table APP_A21.xIs
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Table F1.3.45: High Core Action Exhaust Emission Factors for Well and Pipeline Road Traffic

Exhaust Emission Factors for Road Traffic

Vehicle Class

Emission Factors (g/mi)
a

NO,

PM,o "

PM, ¢ "

SO,

CO

VOC

Light-Duty
Gasoline Truck

1.01

0.10

0.08

0.11

11.64

0.75

® From BLM, 2003, table 1.1.2.2

® From BLM, 2003, table 1.1.2.2; including tire and brake wear emissions.

Source: EPA, AP-42, Volume II, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks Il
(High Altitude; Model Year 1991-1997; 50,000 mileage) (1985).
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Table F1.3.46: HIgh Core Action Exhaust Emissions for Well and Pipeline Road Traffic

Well & Pipeline Exhaust Emissions Estimation for Road Traffic

Vehicle ) Emissions
Round Trip | #of Wells # of Visits Miles Traveled Total # of ; -
Activity T a Distance Visited per Well per Well Operating (b/well-yr) (ton/project)
e ass
P! (mi/day) per Day * per Year per Year Well-Yr NO, PMyo PM,s SO, co voc NO, PMyo PM,s SO, co voC
Visits for
Inspection and |200-hp Pickup| LDGT2 75 120 3 1.875 5,165 0.00 0.000 0.000 0.000 0.0 0.00 0.01 0.001 0.001 0.001 0.1 0.01
Repair

“From BLM, 2003, APP_A21, table 1.2.5.2
® wells visited once per month
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Table F1.3.47: High Core Action Road Maintenance Emission Estimation
Information

. . Road # of
Maintenance ® Equipment/Vehicle Length Operating
T Fuel c itv (h Worked On Hours
ype ue apacity (hp) per Day per Day
Hea .
Y b Diesel 135° 6 10
Equipment
Summer c "
ommuting . d e
Vehicle Gasoline 225 6 1
Hea
N b Diesel 135° 5 10
Winter Equipment
Commuting . d e
Vehicle Gasoline 225 6 1.5
2 BLM, 2003. Road maintenance would be made twice in summer and once in winter every year.
® BLM, 2003. Assume a motor grader.
¢ BLM, 2003. Assume 135 hp.
4 BLM, 2003. Average round trip mileage on unpaved road.
¢ BLM, 2003. Assume one round trip per day.

Estimation of Total and Cumulative Length of Roads

Total Length of Roads Built (mi/pad) *° 0.9

Cumulative Length of Roads Maintained © (mi)

4,649

® Reflects combination of drilling and producing roads
b= drilling roads 0.5 mile per well and access roads are 0.4 mile per well for a total of 0.9 mile per well pad
¢ = 0.9 miles of road built per pad*5165 well pads = 4,649 miles of roads to maintain

Estimation of Total Operation Days and Hours

# of Cumulative | Road Length # Of. Total # of
. Operating . Total # of
Season Operation Length of Worked On Operating .
er Year Roads (mi-yr) (mi/day) Hours Days Operating Hours
P Y Y per Day Y
Summer 2 4,649 6 10 1,550 15,495
Winter 1 4,649 5 10 930 9,297
Total 2,479 24,792
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Table F1.3.48: High Core Road Maintenance Fugitive Dust Emission Factors for

Grader
Emission Factors for Grader
Emission Factor Equation a Emission
Pollutant (Ib/VMT) S ¢ (mph) Factor
(Ib/VMT)
PMyo E = (0.6)(0.051) S* 5 0.765
PM;5s E = (0.031)(0.04) S°° 5 0.069

% Assumed a mean vehicle speed (S) of 5 mph. (BLM, 2003)
Source: EPA, AP-42, Volume I, Section 11.9 Western Surface Coal Mining (10/9

C:\DOCUME~1\r2alexan\LOCALS~1\Temp\notes6030C8\Appendix_C_Air_Quality_project_emissions.doc A‘lgg



Table F1.3.39: High Core Action Road Maintenance Fugitive Dust Emission Estimates for Grader

Fugitive Dust Emissions Estimation for Grader

Total # of Mean Vehicle| Total Miles e —
Activity Equipment Operating Speed (mph) | Maintained Em. Factor Emissions Em. Factor | Emissions
Hours ® P P (IbVMT) (ton/proj.) (bAvMT) | (ton/proj.)
Road Grader 14,875 5 74,376 0.765 28 0.069 26
Maintenance

# Assumed that a grader would operate for 60% of the time, considering hours for preparation and closing of the shift, lunch break, and other extra activities. (BLM,
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Table F1.3.40: High Core Action Road Maintenance Exhaust Emission Factors for

Grader
Emission Factors for Grader
. Emission Factors (g/hp-hr)
Equipment
quip NO, PMyo° SO, CO VOC
Grader 7.14 0.63 0.87 1.54 0.36

% Emission factor for PM, s was assumed to be the same as that for PM,. (BLM, 2003)
Source: EPA, AP-42, Volume II, Section 1I-7 Heavy-Duty Construction Equipment (1985).
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Table F1.3.41: High Core Action Road Maintenance Exhaust Emission Estimates for Grader

Exhaust Emissions Estimation for Grader

Total # of Emissions
i Tb/hr ton/project
Activity Vehicle Type| Capacity (hp) | Operating ( ) (ton/project)
Hours ? NO, PMy,° SO, co voC NO, PMyo"° SO, co voc
Road
. Grader 135 14,875 213 0.19 0.26 0.46 0.11 16 1.4 1.9 3.4 0.8
Maintenance

@ Assumed that a grader would operate for 60% of the time, considering hours for preparation and closing of the shift, lunch break, and other extra activities. (BLM, 2003)

® Emissions of PM, 5 were assumed to be the same as those for PM,.
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Table F1.3.42: High Core Action Fugitive Dust Emission Factors for Commuting

Maintenance Vehicles

Emission Factors for Commuting Maintenance Vehicles Road Traffic

Constant PMyq PM, 5
k 2.6 0.38
E [Ib/VMT] = k(s/lZ)i(W/3)d a 0.8 0.8
(M/0.2) d 0.4 0.4
C 0.3 0.3
Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).
Assumed
Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
. . DLIVI, £UVO. \EFA, Ar-4<, VUIUIIIC I,
s = surface material silt content (%) 5.1 Cartinm 129 9 1 Inmouad Dande (0/020
W = mean vehicle weight (tons) 35 Assume a light-duty truck of 7,000 Ib (BLM,2003)
M = surface material moisture content (%) 0.2 BLM, 2003. Default value in EPA, AP-42,
Volume I, Section 13.2.2 Unpaved Roads (9/98)
Control efficiency for watering (%) = 50 BLM, 2003. EPA, Control of Open Fugitive Dust

Sources, Section 5.3.1 Watering of Unpaved

Surfaces (1988)
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Table F.1.3.43: High Core Fugitive Dust Emission Estimates for Commuting Maintenance Vehicles

Emissions Estimation for Commuting Maintenance Vehicles Road Traffic

i PMo PM, s
o . Av. Vehicle Ro_und Trip | Total #.Of Total Miles . o
Activity Vehicle Type . Distance Operating Em. Factor (Ib/VMT)[ Emissions | Em. Factor Emissions
Weight (Ib) . Traveled ) a .
(mi/day) Days a (ton/proj.) (Ib/VMT) (ton/proj.)
Road Pickup Truck 7,000 6 2,479 14,875 1.07 7.9 0.16 1.2

Maintenance

% No dust control measures would be applied (BLM, 2003).
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Table F1.3.44: High Core Action Exhaust Emission Estimates for Commuting

Maintenance Vehicles

Exhaust Emission Factors for Commuting Maintenance Vehicles Road Traffic

Vehicle Class

Emission Factors (g/mi)

NO,

PM 2"

PM, ¢ *°

SO, °

CO

vOC

Light-Duty
Gasoline Truck

1.01

0.10

0.08

0.11

11.64

0.75

4 BLM, 2003. Estimated using the EPA PART5 model (1995).

® BLM, 2003. Including tire and brake wear emissions.

Source: EPA (1985), AP-42, Volume Il, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks Il
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Table F1.3.45: High Core Action Exhaust Emission Estimates for Commuting Maintenance Vehicles

Exhaust Emissions Estimation for Commuting Maintenance Vehicles Road Traffic

Vehicle Round Trip | Total # of . Emissions (ton/project)
o . ; Total Miles
Activity Distance Operating Traveled
Type Class (mi/day) Days NO, PM,, PM, < SO, e} VOC
'Road Pickup Truck LDGT2 6 2,479 14,875 0.02 0.002 0.001 0.002 0.19 0.01
Maintenance

Emissions =

emission factor g/mile*total distance in miles

(453.6 g/Ib)(2000Ib/ton)
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Table F1.3.46: HighCore Action Fugitive Emission Factors for Long-Term Production
Operations. Compressor Maintenance Vehicles Road Traffic.

Emission Factors for Compressor Maintenance Vehicles Road Traffic

Constant PMyq PM, 5
k 1.8 0.27
a d
E [Ib/VMT] = k(s/12) (Wc/3) a 1 1
(M/0.2) d 0.5 0.5
c 0.2 0.2
Source: EPA (1995), AP-42, Section 13.2.2 Unpaved Roads (9/98).
Assumed
Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
BLM, 2003. (EPA, AP-42, Volume I,
s = surface material silt content (%) 51 Section 13.2.2 Unpaved Roads (9/98))
W = mean vehicle weight (tons) 35 Assume a light-duty truck of 7,000 Ib (BLM,2003)
. : Default value in EPA, AP-42, Volume |
= 0, 1 1 i
M = surface material moisture content (%) 0.2 Section 13.2.2 Unpaved Roads (9/98)
EPA, Control of Open Fugitive Dust Sources,
Control efficiency for watering (%) = 50 P g

Section 5.3.1 Watering of Unpaved Surfaces
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Table F1.3.47: High Core Action Fugitive Dust Emission Estimates for Long-Term Production
Operations. Compressor Maintenance Vehicle Road Traffic.

Fugitive Dust Emissions Estimation for Compressor Maintenance Vehicles Road Traffic

PMy, PM2.5
potwiy venicte Tyne GrteTe | CoTBIST sorsaons | 4V | TerlorReund | Seuna T | Tod e fem rotor ] emssions | e Ftor [ missions
g P P (Ib/VMT)? (ton/proj.) (Ib/vMT)® | (ton/proj.)
Maintenance
Visits to Central Cenral
Pickup Truck 7,000 Compressor 3 3 9 10 90 0.63 0.0 0.09 0.0
Compressor -
. Station
Stations
Total 0.0 0.0

# No dust control measures would be applied (BLM, 2003, table APP_A21.xIs).
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Table F1.3.48: High Core Action Exhaust Emission Factors for Long term Production Operations.
Compressor Maintenance Vehicle Road Traffic.

Exhaust Emission Factors for Commuting Maintenance Vehicles Road Traffic

Vehicle Class

Emission Factors (g/mi)

NO

PMo*°

PM, ¢ *°

SO, ®

Cco

VOC

Light-Duty
Gasoline Truck

1.01

0.10

0.08

0.11

11.64

0.75

4 BLM, 2003. Estimated using the EPA PART5 model (1995).

® BLM, 2003. Including tire and brake wear emissions.
Source: EPA (1985), AP-42, Volume I, Appendix H-116, Table 7.1.2 Light Duty Gasoline Powered Trucks Il
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Table F1.3.49: HIgh Core Action Exhaust Emissions for Long-Term Production operations.
Compressor Maintenance Vehicle Road Traffic.

Emissions Estimation for Road Traffic

Activit Vehicle Compressor #of Stations # of Visits | Total # of Round | Round Trip Total Miles Emissions (ton/project)
Y Station per Year Trips Distance (mi) Traveled
Type Class NO, PMy, PM, 5 SO, CcO vOC
e
Pickup Truck LDGT2 |Compressor 3 2 6 10 60 0.000 0.0000 0.0000 0.0000 0.001 0.000
Compressor .
N Station
Stations
Total 0.000 0.0000 0.0000 0.0000 0.00 0.000

Emissions per

Station = emission factor g/mile*total distance in miles
(453.6 g/lb)(2000Ib/ton)
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Table F1.3.50: High Core Action Natural Gas Condensate VOC and Loadout

VOC Emissions

Tanks 4.0 Natural Gas Well Condensate VOC Emissions

City: Price, Utah

Type of Tank: Vertical Fixed Roof

Size: 400 bbl
Shell height: 20 ft

Diameter: 12 ft

Ave. Liquid height: 10 ft Turnovers: 12

Color: White

Assume 9 bbl per MMCF gas production

Natural Gas Well Condensate VOC Emissions

VOC Losses

Working Loss

Breathing Loss

Total Emissions] Total Number of Total Tank
Components (Ibs)? (Ibs)? per tank (Ibs) Tanks Emissions (tpy)
Gasoline (RVP8) 1082.95 985 2068 88 91.07

Meteorological Data used in Emissions Calculations: Grand Junction, Colorado (Avg Atmospheric Pressure = 12.27 psia)
& Calculated from Tanks 4.0

Natural Gas Well Condensate Truck Loadout VOC Emissions

Emissions were estimated based on Equation (1) of AP-42, Section 5.2

L = 1246 SPM

T
L, = Loading Loss pounds per 1000 gallons (Ib/10* gal) of liquid loaded
S = a saturation factor

P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia)
M = molecular weight of vapors, pounds per pounds-mole (Ib/lb-mole)
T = temperature of bulk liquid loaded (F+460)

S = 1.45 (From Table 5.2-1, splash loading into tanker truck)
P = 8.0 psia

M = 68 Ibs/lb-mole

T =512.62, liquid bulk temp is 52.95 (from Tanks 4.0)

L, = 12.46 (1.45*8*68)/512.62 =
L, =19.17 Ibs/1,000 gal

19.17297023

Natural Gas Well Condensate Truck Loadout VOC Emissions

Emission Factor Annual
(Ibs/1,000 Condensate Condensate | Total Emissions
Pollutant gallons) Volume bbl ® | (1,000 gallons) tpy
VOCs 19.17 11,311,350 475,077 4554

a Assume 50,000CFY conventional gas production, 9 bbl condensate per MMCF gas production
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Table F1.3.51: High Core Action Summary

Moxa Arch High Core Alternative Annual Emissions Summary 2031

Activity PM;, PM_5 NOXx S02 co voC HAPs®
Tons Tons Tons Tons Tons Tons Tons
Well Pad Construction 517 78 --- --- --- ---
Heavy Equipment Vehicle Traffic & Well Flaring 870 870 28887 706 8685 24190 2419
Commuting Vehicles - Construction 2078 317 29 6 84 16 2
Wind Erosion 6410 2564 --- - --- ---
Sub-total: Construction © 395 153 1,157 28 351 968 97
Natural Gas Compression - Operations * 608.33 608.33 3379.63 6.76 6759.26 3379.63 574.54
Well Head Compression - Operations* 19.77 19.77 374.17 0.60 374.17 299.34 47.89
Dehydrator & Separator Heater - Operations * 42.14 42.14 554.48 3.33 465.76 30.50 3.05
Condensate & Produced Water Tank Heaters - Operations * 42.14 42.14 554.48 3.33 465.76 30.50 3.05
Dehydrator VOC, Condensate Tank Flashing & Flaring - Operations * --- --- --- - 11494.59 1149.46
Station Visits - Operations 1.15 0.17 0.00 0.00 0.05 0.00 0.00
Well Workover - Operations 255.94 29.25 782.72 13.52 183.66 24.01 2.40
Well & Pipeline visits for Inspection & Repair - Operations 3.06 0.46 0.01 0.00 0.12 0.01 0.00
Tank Condensate & Truck Loadout --- --- --- --- 0.00 0.00
Sub-total: Operations| 972.53 742.26 5645.49 27.54 8248.79 15258.57 1780.39
Road Maintenance 37.76 5.12 15.82 1.94 3.60 0.81 0.08
Compressor Maintenance 0.03 0.00 0.00 0.00 0.00 0.00 0.00
Sub-total: Maintenance 37.79 5.13 15.82 1.94 3.60 0.81 0.08
Grand Total: Natural Gas Long-term Development 1405.31 | 900.49 6817.98 57.95 8603.15 | 16227.60 | 1877.29
#PM, s assumed = PMy, for this source. 3754 3,064

® HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1, and formaldehyde HAP added for gas compression

¢ Construction emissions divided by 20 (for 20 years) to represent annual emission totals
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